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THE  MIGRATORY  IMPULSE  V.S.  LOVE    OF  HOME. 


By  I.IKUS  W.  Klikx.  Fellow  in  F»jctaolo|Ey,  CUfk  t;iiiirerrit)r. 


Introduction. 

The  migration  of  animab  and  peoples,  the  wandering  of 
tribes  and  FO\-iug  impulse  of  the  individual,  have  been  wo\'cu 
into  legends  and  myths,  carved  upon  Moiie  nnd  written  ii[x>ii 
parchment,  ever  since  tbc  adv-cnt  of  human  thought. 

The  predatory  advance  of  the  locust,'  ihe  measured  Si|;hl  of 
certain  butterflies,*  the  martini  like  procession  of  calerpillurs 
aud  ants'  have  long  inspired  wonder,  superstition  and  thouglit. 
"The  'human  race  i.s  more  concerned  in  the  movements  and 
migrations  of  fish  than  in  the.  question  of  their  permanent 
abode. ' '  To  the  andents  the  flight  of  birds  was  a  token  of 
prosperity  or  adversity  according  to  the  direction  of  the  flight. 
If  an  cagic  flew  over  from  left  to  right  or  from  right  to  left, 
the  former  wa.s  regarded  a  good  omen,  the  latter  an  evil  one. 
Among  the  hieroglyphs  on  the  monuments  of  the  I'hiiroah's 
are  repieaeiited  wild-goose  fowling  as  these  birds  were  making 
their  annual  migrations  through  the  Nile  Valley,  The  *prophet 
Jeremiah  in  rebuking  the  seared  consciences  of  the  Jews, 
spoke  ill  this  fashion  :  Yea,  the  stork  in  the  heavetis  knoweth 
her  appointed  times  and  the  turtle  and  the  crane  and  the 
swallow  observe  the  time  of  their  coming ;  but  m<r  people 
know  not  the  judgment  of  the  Lord. 

The  folk-lore  of  many  tribes,  the  beginnings  of  many  great 

■  Hgutcr :  The  In«ccl  World.     Pat;c  y>3. 

'Conch:   IIIuRtTHtiouaof  luttiiMt.  pp.  14^150^ 

•Hnlicr:  AaU. 

*B«ir<i,  SpeiKcT  P:  0,  S.  lH«h  Com.  Report,  1886.  p.  47. 

*Jet«miah8;7. 
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natiotis  ia  addition  to  historical  facts,  consist  of  migntory 
legeiiils  and  myths  of  vrandering. 

The  tradition  of  the  Hebrew,  which  tells  of  their  niign- 
tion  into  Palestine  from  the  countries  across  the  Euphrates,  is 
substantiatL-d  by  their  tribal  name,  itri,  i.  e.,  one  who  has 
crossed.  The  Doric  traditions  of  an  imij^ration  from  Thrace 
and  Macedonia  through  Ivpirii^  into  Greece  is  confirmed  by  Un- 
guislic  facts.  The  Icgcndarj-  account  of  the  iniRration  of 
Cadmus,  leading  to  the  foundation  of  Thebes,  tlie  clicckcrcd 
and  wandering  life  of  i^ncas,  pre\'ious  to  his  marriage  and 
scttUag  in  Italy,  the  adventurous  and  romautic  journey  of 
Ulj-ssw  from  Troy  to  Ithaca  have  given  to  literature  its  classic 
wanderers  for  all  time. 

All  tribes  of  the  Maskoki  stock  of  Indians,'  likewise  the 
Wuhoe  around  Carson  City  and  Tinnc-Appache  of  New  Mex- 
ico possess  migration  legends  intermingled  with  myths  and 
mythic  ideas.  Many  of  the  'Polynesian  tribes  have  similar 
traditions. 

In  recent  times  Genn&uy  and  Austro-Huugary  have  estab- 
lislicd  stations  for  observing  bird  migration.  Scientists  of 
Great  Britain  utilize  part  of  her  lighthouse  scr^-icc  for  collect- 
ing data  on  bird  movements.  In  our  own  country  many  men 
of  the  weather  bureau  service  have  dinded  their  time  between 
ohser\'ing  weather  pheuomena  and  collecting  data  on  the 
flight  of  birds. 

Scv-eral  attempts*  have  been  made  by  naturalists  and  anthro- 
pologistV  to  trace  out  the  migrations.'  of  man  from  his 
primitive  home  until  he  bad  peopled  the  whole  eartli.  Jour- 
nalism '  has  recently  given  some  space  to  accounts  of  roving 
and  tramp*  life.  Within  the  past  two  years  some  s>-stematic 
study  has  been  devoted  to  Truancy,*  chiefly'"  along  statistical, 
sociological  and  anihroiwmetrieal  lines. 

The  writer  was  brought  face  to  face  with  this  instinct  while 
in  conversation  with  a  few  of  tbe  beneficiaries  of  the  associated 
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charities  of  Boston.  A  description  of  one  will  suSice,  for  in 
respect  to  this  trait  they  differed  but  little. 

A  yotug  man  of  American  parentage  who  had  just  recovered 
from  a  spell  of  Mckncss  in  a  Boston  ho»i>ital  presented  himstelf 
to  the  manly  department  of  the  association  asking  for  money 
to  purctiase  a  ticket  to  Springfield,  Mass.  He  seemed  very 
anxious  to  get  work  again  and  had  a  strong  hope  that  he  could 
do  so  were  he  only  in  Springfield.  He  produced  evidence 
showing  that  he  was  a  skilled  workman  and  had  given  satisfac- 
tion to  his  employers.  It  was  found  that  he  had  come  from 
New  York  and  10  New  York  he  had  gone  from  Springfield, 
Mass.,  to  which  latter  place  he  now  longed  lo  rctnm,  though 
he  had  neither  home  uor  relatives  in  the  place.  He  had  paid 
hU  respects  to  each  of  these  four  cities  within  five  mouths. 
No  particular  reason  could  he  assign  for  leaving  any  one  place, 
except  that  he  thought  a  change  was  good  for  hiro.  After 
ri.-niiiining  a  certain  length  of  time  in  a  place,  familiar  objects 
and  places  became  distasteful,  even  the  odors  of  the  shop  would 
hatint  him  and  nt  times  the  very  .sight  of  shop  comrades  would 
appear  repulsive.  Peace  of  mind  came  only  by  breaking  away 
and  entering  into  the  life  of  a  new  place.  He  recognized  pain- 
fully that  it  was  not  the  way  to  provide  for  a  rainy  day  nor  to 
become  a  practical  citizen. 

Says  Flynt :  "  '  I  have  known  men  on  the  road  who  were 
IramiMng  purely  and  simply  because  they  loved  to  tramp. 
They  had  no  apjietite  for  liquor  or  tobacco,  so  far  as  I  could 
find,  also  were  quite  onl  of  totich  with  criminals  and  their 
habits,;  but  somehow  or  other  they  could  not  conquer  that 
ptstion  for  roving.  In  a  way  this  type  of  vagabond  is  the 
inoBt  pitiful  that  I  have  ever  known  ;   and  yet  is  the  truest 

tjrpe  of  the  genuine  voluntary  vagrant To   re- 

form  him  it  is  oeccssary  to  kill  his  personality,  to  take  away  his 
amtution  aod  (his  is  a  task  almost  superhuman.  Even  when 
he  is  reformed  he  is  a  most  cast  down  person." 

"Ten'  years  ago  four  young  men  of  Ihia  city  took  a  pedes- 


' Plyol,  Jc«i«h  ;  Century.  Oct..  1885,  P-Mi. 

*Oiieof  OTwryiocAMit  ukcn  (roui  Rabrics  II  sad  IV.    See  Syllabn* 
below. 


TOPICAL  SVU.ABI    FOR  CHILD  STUDY. 

|Scrl«  (or  AtJKltmle  Veur  iit^^;)- 

III-     MtcxATtoxs,  TWAMPS,  TauAxcv,  Ritnki.-cg  Awav.  etc., 

fj.  LovK  OF  HoMS. 

I.     Coniidcf  whether  you  know  any  smull  child  with  a  propenalty 

to  ntn  away  ;  «nil  if  ftoilcwrlbf  llie  circumstances — why,  wfien.  where 

it   went,   whether  alone,  and   planned,  or   inipniftlvely,  au<i  alt   the 

detail*  and  incidents  ol  each  catc  ;   its  adTentures.  bow  it  waa  found, 


trian  trip  to  the  Delaware  Water  Gap.  They  were  all  of 
Jamitics  and  of  excellent  hnbiu.  On  reluniiug  home  three  of 
them  resumed  their  everyday  life,  but  I-.,  who  was  about 
twenty  years  old,  after  stayiug  home  several  days  disappeared 
and  did  not  return  for  9e\'eral  weeks.  When  he  cnme  back  he 
told  the  alarmed  family  that  be  had  been  on  another  tramp. 
Since  that  time  he  has  beeu  all  over  the  United  States  work- 
ing only  when  he  could  not  obtain  food  or  lodging  othem'ise. 
He  retunui  home  at  intervals  but  stays  only  for  a  few  days,  and 
does  not  appear  to  have  fonned  any  bad  hal>it.-<>,  but  cannot 
overcome  the  desire  to  wander.  He  still  seems  to  have  affec- 
tion for  those  at  home,  yet  cannot  content  himself  to  stay  with 
them.  As  none  of  his  relatives  have  led  adventurous  lives, 
his  parents  cannot  account  for  his  strange  behavior." 


vrfaclber  deterred  Inlur  by  its  experiences,  at  what  Mf^e  this  (lispcaitiou 
■ppeBTcd  uid  when  it  ceased  adiI  why. 

II.  Dcacribethe  sune  with  boys  and  girls  in  their  tecn*.  who  Itave 
home  for  love  of  adventure,  linger,  impatient  of  rcatrniut,  to  Rtort  life 
for  mK,  etc..  definite  plans  or  none.  Give  every  Incident  of  cauM, 
experience*,  hardship*,  etc..  you  can  find  out. 

ni.  DcRCribe  any  cane  of  truancy  from  school  or  chureb,  it« 
motives,  traits  of  the  child,  mode  of  coneetilnient. 

IV.  In  your  own  experience  whut  are  the  charm*  of  travel  in  order 
of  intcreat'.  whether  of  a  trip  lo  ICurope,  a  ride  or  bicycle  journey,  a 
lonely  walk  of  h  dHV'R  dtiratton.  Klobo-ttotthig,  etc.  Have  you  ever 
left  oome  aimlcaslv.  ond  liefore  leaving  had  you  lost  property  and 
(rienil*  or  bccu  injured  in  feelings  ?  Have  you  been  templed  to 
"diMppear."  and  what  rca»on»,  or  left  home  io  "do  the  world  "  or 
"  paint  the  town  ?■'  Have  you  ever  •ufiered  intense  htinger,  and  if  «o 
(iMcribc  your  feelings. 

V.  What  do  yoa  Know  of  tmrnp*  f  have  you  ever  Interviewed  one. 
or  can  yon  do  so  ?  what  have  yon  ever  read  or  heard  ol  them  ? 

VI.  Do  you  know  people  who  move  frequently,  and  if  no,  state 
whv.  where,  bow  often  an<l  alt  you  know  of  them. 

VII.  Do  you  know  anything  of  gypsies  or  can  you  Sud  out  any. 
thing  ? 

VIII.  Do  yon  know  an  inveterate  visitor,  colI-maker,  gBd.«bout 
penon.  who  must  be  always  on  the  street  or  on  the  go  ?  If  so  describe 
them  carefully,  and  sec  if  you  can  account  for  iti  or  of  lio)-s  wilb  a 
passion  to  Mart  out  for  iheiiiselves  ezceptionstly  early  in  life. 

IX.  The  same  of  any  one  who  loves  home  so  Intensely  that  he  or 
she  will  only  very  tcliicl»ntly  go  away  for,  or  be  away  nights. 

X.  What  arc  the  elements  in  your  own  love  of  home  in  order — as 
love  of  father,  mother,  brother,  sister,  the  house,  bills,  trees,  and 
natntal  scenery,  familinr  ways  of  life.  etc. 

XI.  Dcacribe  any  cone  of  nome^iclcness  you  know  of  and  especially 
if  yon  hare  eipericnced  it  yourself. 

XII.  Describe  your  own  eipericHces  with  spring  fevet.  ennui  that 
impelled  yon  to  go  or  he  far  away.  k'ligiiiKs  in  (he  distance,  dcsiic  to 
break  away  and  see  the  great  world  and  take  u  purl  lu  its  actions. 
Have  you  ever  felt  thn*  concerning  a  future  life  ds  connected  with 
either  rtligion,  love  or  confiiti  f 

1b  each  case  specify  each  of  the  following  points :     t,  age ;  a,  sex  : 
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Here,  then,  is  sn  activity  of  the  soul,  woven  into  legen<ls 
and  folk-lore,  in  discussed  in  history  and  science,  a»d  affects 
profoundly  the  social  snd  domestic  life  of  a  people.  An  instinct 
that  destroys  for  the  time  beiug  eveu  the  activities  that  provide 
for  the  immediate  wants  of  life,  that  drives  out  considerations 
ibr  home,  relatives  and  friends,  that  overpowers  the  sympa- 
thetic, the  domestic,  the  homeimiking  spirit  of  man,  that  un- 
lit»  him  for  static  toil  and  conditions,  and  impels  him  to  seek  a 
change,  the  new,  strange  and  untried. 

Uodeni  hiology  in  its  interpretiltion  (A  form  and  function  be- 
gins its  w-ork  with  the  undifferentiated  organ  or  organism  in 
question,  and  follo\s-a  it  through  its  phylo- ontogenetic  devel- 
oping paths,  both  by  the  methods  of  experimental  morphology 
and  comparative  anatomy  until  pre.seut  conditions  are  reached. 
The  verdict  of  these  methods,  especially  the  former,  is  that  the 
efficient  causes  in  the   process  are  first,'   "  imeroal  causes. 

3.  iMtiotiality;  4.  occupatiori  of  porciiu  :  «.  Arc  one  or  both  ItTJagf  6, 
00  they  own  their  homes?  7,  Is  llictr  foo<l  anil  Clolhet  %oa&i  8. 
toya  1  9,  book  H :  10,  pin-nioDey  :  11,  aSertioni;  11,  has  the  chllil  mhv 
[Ayaical  defects?  13,  J*  it  oldest,  voui](;cat  or  only  child?  ij.  is  tt 
ijHick-tenipcfcd?  15,  »en8itlvc;  16, ClemonRttatiTC ;  17,  iaiij|:h  and  cry 
CMily  :  iS.cbn^rfnl;  is,  active;  30.  generous;  it,  fond  of  pluymatea 
or  Teticent  and  inclined  to  be  alone ;  u,  docs  it  seek  to  govern  otbcr* 
and  docs  it  obey  leaiiily?  13,  love  or  sbua  crowd*;  aj,  or  dark; 
IS,  animals;  36.  deep  water;  17.  out  of  door  life,  fondneM  for  woods, 
fields,  etc.;  a8.  does  it  love  music,  docs  it  dance?  19.  a  good  color 
sense,  and  what  are  its  (avoiite  colon?  jo,  U  it  careless  or  tidy  end 
dre«»y?  31.  lias  it  hu<l  pets.  i«  it  j;ood  ti>  aaimals?  31.  csielut  of  prop- 
erty ;  33.  and  of  others'  rights ;  34.  made  a  collection  of  things ;  35, 
is  tl  persistent  in  carrying  out  tasks?  36,  tc  it  jnonisitive  and  talka- 
live?  37,  were  there  ample  opportunitiea  for  talcing  exercise,  weru 
game* and  sports  encouraged?  38,  was  there  plenty  of  physical  or 
mannal  labor  at  home?  39,  itinsi  tliere  have  been  long  hoars  of  seden- 
tary work  at  home  and  in  scliool?  40,  always  spe(i/y  the  seaian  of  tXt 
year  of  evriy  incidt»l  if  frossibte;  41,  w»s  their  immoderate  love  of 
stght-Sieeing,  being  out  evenings,  ramping  out,  hunting,  excarsious, 
picnics,  etc.? 

XIII.  What  have  yon  observed  concerning  the  migrations  and  the 
homing  instincts  of  animal*,  cats,  dog*,  cows,  horses,  hens,  rabbits, 
pigeons,  fish,  ducka.  etc.,  etc.?  What  have  you  read,  and  cau  yon 
send  or  refer  to  any  literature  or  reports  of  cases?  What  have  vou 
obaervcd  of  any  lower  formn  of  life  Ihnt  move  freely  at  first  and  then 
beeottie  sewJIc  or  fixtit  as  parasites,  of  unptusl  flights  of  Insects? 

XtV.  What  special  Hteraiure  can  you  refer  to  on  tramp*,  home* 
■kkoeM.  truancy,  gypsies  or  on  any  other  aspect  ol  this  topic? 

In  any  case  giving  the  full  name  of  any  part  of  it  la  optional  with 
the  one  answering. 

Kindly  sfcnd  your  answers  to 

G.  STANLKV  H.M.L, 
or  L.  W.  KLINE. 
Ci.AKK  rNivHuam-, 

Worcester,  Masa.,  Oct.  16th,  1896. 

■Davenport,  C.  B.;  Experimental  Morphology,  Part  I,  p.  8. 
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whicb  luclude  tlie  (jtialltiesof  the  dev«lo[>iiiK  pfotoptttsm  ;* 
secoDd,  "external  causes,  which  include  the  chemical  end  phy 
steal  propenies  of  the  eavironmenl  in  which  the  potoplastD  I 
devenplog." 

The  geoetic  psychologist  bas  talten  bis  cue  from  the  btolo 
aiais,  and  accordingly — after  making  certain  aasumpiions.  i 
featare  common  to  all  sciences,  concerning  the  relations  o 
mind '  and  body,"  heredity  and  the  like,  nnnecestiar)-  to  discust 
here— goes  bock  to  primitive  ps}-chic  life,  and  inve-ttigaten  both 
the  causes  and  the  processes  in  its  development  until  it  rcachet 
conditiotut  fotiiid  in  the  adult  form.  The  factors  belie\'ed  to  be 
operative  in  originating  and  determining  the  causes  of  psychic 
dificrentiation  arc  ( i )  those  inherent  in  the  prindpie  life  itself ; 
(2)A>;mf<-,  incltiding  chrmiciil  substances,  moisture,  hctl.  pres- 
sure, light  and  electricity,  and  their  innamerable  combinations 
and  ever  changing  relatiotLs  to  each  other  and  to  U/t :  iind 
(3)fMT'ii/,  meanmg  by  the  latter  all  those  influences  that  proceed 
from  members  of  the  same  family,  tribe  and  species,  together 
with  all  other  species,  both  plants  and  animals.  I>r.  Brinton' 
writing  on  the  role  played  by  soda!  influences  in  psychical 
differentiation  says :  "  The  psychical  development  of  men  and 
nations  BndA  its  chief  explanation,  less  in  the  natural  sur- 
roimdiogs,  the  climate,  soil,  and  water  currents,  as  is  taught 
l^  some  philosophers,  tlinn  in  their  relations  and  connections 
with  each  other,  their  friendships,  federations  and  enmities, 
their  intercourse  iu  commerce,  love  and  war."  To  present  the 
point  of  view  of  the  present  investigation,  to  sensitize  our 
minds  as  to  the  delicacy  of  the  interaction  between  cosmic 
forccK  and  life,  and  the  nature  of  the  latter's  response.  I  pro- 
pose to  gi\-c,  vcr)'  briefly,  indeed,  the  results  of  some  cxfwri- 
ments  and  observations  on  temperature.*  one  of  the  most  vital 
forces  operating  on  organic  life. 


'"The  procew  of  paychical  evolution  runt  pnmllel  with  the  eroln- 
tion  o<  orgBoic  life."     Pnulccn :  Intioduclio)!  lo  Philoaophy.  p.  14J. 

*"  Tlic  Ke^r-note  ol  motlcrti  biology  is  rvulutioa;  ami  011  Ibt  hy- 
potbests  o(  scientific  niouisni  here  atiopted.  .  .  .  We  are  i»l  only 
logically  jnitificd  in  cxlcndin);  our  conipatative  parcbologv  ki  as  to 
include  vnthln  Its  icopc  the  field  of  zodlogieal  paycDology,  lint  wrc  are 
logicallr  bound  to  Tcgaid  psychological  evolnUou  as  •tncily  co-ordi- 
nate with  bioloicical  evolution."  L,loyd  UorK'n :  Iniroanction  10 
Comparative  I'dycUotogy.  pp.  j6-37. 

'Brinton.  G.  D.:  l(K.  (it. 

*1|  should  be  TctncDibcrcd  tbat  temperature  is  only  one  among 
many  determining  developmental  fticlors.  and  tbat  what  U  prevented 
here  ii  merely  a  type  of  n  Inrgc  number  of  studies  mnde  on  the  !>«■ 
taaWof  of  protoplaam  in  the  pfencnec  ol  cbcmicsls,  i1cn»itj  of  fluid 
tne'liuni,  gruvlty.  eleclrli-ily  Bnd  ligbt,  Doiiblleas  the  niw«t  compre- 
hensive mo<lFTn  works  of  cipcrimcutnl  morphologr  are  Loel>'»  L'n- 
tersDChuBgen  k.  Phy*iolo|;iiw-hrn  Morpbologie,  d.  Tbierc,  1891;  M. 
VcTWom'a  Algemeliie  Pbysiologie,  1895:  and  C.  B.  Davenport'*  Kx- 
perimentml  Morpholo|{y,  1S97. 
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IVAai  guaatitative  limiiatifftu  does  Umfyerature  impcu  upon 
li/ef 

The  range  of  life  in  temperature  is  less  than  ioo°  of  the  tem- 
perature »ca  It:.  ■■  So' delicate  i*  the  adjnstmeDt  bctwc«n  liv- 
ing matter  and  the  couditions  by  which  it  is  environed  that  if 
the  mean  temperature  of  the  earth  were  raised  or  lowered 
through  only  a  few  dozen  degrees,  the  teeming  creatures  of 
air,  water  and  laud,  would  cease  to  exist."  Upon  this  point 
Professor  Shaler^  observes  :  "'  The  range  of  heat  which  life  can 
sustain  may  be  taken  as  less  than  loo" ;  but  in  the  sun  we 
have  a  temperature  which  cannot  well  be  estimated  as  less  than 
a  buodred  thousand  degrees  Fahrenheit,  and  in  the  depth  of 
the  earth  is  probably  to  be  measured  by  tens  of  thousands  of 
degrees  on  that  scale,  while  in  the  rratm  of  ether  between 
the  solar  and  terrestrial  spheres  there  is  a  degree  of  cold  which 
is  certainly  to  be  reckoned  as  some  hundreds  of  degrees  below 
zero.  Amid  these  contending  extremes  of  heat  and  cold  life 
must  find  its  uarrow  place."  If  these  inconceivably  large 
numbers  \n:  expressed  in  linear  terms,  we  have  a  line  one  hun- 
dred thousand  inches  in  length,  an  extension  of  about  one  mile 
and  a  half,  let  the  sjiace  of  each  inch  represent  one  degree 
Fahicnheit.  On  that  scale  mark  oS  a  space  of  eight  feet 
near  one  end  aud  this  trilling  part  of  the  length  of  the  whole 
line  gives  ns  n  diagrammatic  representation  of  the  ratios 
between  the  temperatures  of  the  solar  system  and  those  in 
which  organic  life  can  be  maintained.  This  delicate  adjust- 
ment of  life  to  temperature  is  clearly  express  by  spatial 
limitations.  "It  is  highly  probable  that  at  no  time  since  the 
beginning  of  life  in  the  unstable  material  forms  as  we  know  it, 
has  temperature  conditions  nccesaarj-  for  life  existed  much  over 
five  miles  aliove  the  level  of  the  sea  even  at  the  equator." 

Relaliom  t>f  life  lo  Irmpfraturf  considered  expfrimrnlaily.  The 
casual  observer  knows  thai  fowls  droop  their  wings,  that  swine 
hunt  the  wallow  and  the  ox  the  shade  of  the  oak  in  hot 
weather.  Every  farmer,  gardner  and  florist  knows  well  that 
the  effectiveness  of  the  hotbed  and  green-house  in  producing 
vigorous,  healthy  plants,  depends  upon  a  ver>'  narrow  range  of 
temperature. 

The  experimental  investigations  of  Velten,*  Kerner,'  Men- 
ddssohn.'  Vcrwom,"  I.oeb'  and  others  show  quantitati\'cly  the 

■McCrcc:  Antbropolofncal  Society.  Wesliinglon,  D.  C.  1894. 

*Shaler,  N.  S.:  Intt^rprctatioit  ol  Nature,  j>p.  67,  68-ti;. 

*  Velten.  Qnoleil  by  Davenport:  Exp«riiii«ntiil  Morphology,  pp. 
336-317.  1S97. 

•Kwtier  :  The  Natural  History  o(  Plant*,  Vol.  I.  pt.  a,  pp.  557-8. 
<Tr.  liy  Oli»«r.) 

' McndeUiohn  :  Archiv.  fur  die  Rt*.  Phys.,  Band  60,  1895- 

•Vcrwoin  :   Allgemeinc  Phyniologie. 

'Lvel>:  Unlcr*u<;buDgci]  z.  Phya.  Morphologic,  d.  Thierc. 
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exceeding  sensiliveness  of  protoplasm  to  temperature.  Hngle* 
maaa.'  Edward.'  Mendelssohn,  Cambcll.*  Davenport,  have 
demonstrated  thai  in  general  protoplasm  L<t  more  responsive 
the  closer  we  approach  its  optimnm  temperature— a  tempera- 
ture of  about  jo'c. 

A  more  direct  line  of  evidence  showing  the  relation  of  the 
activities  of  protoplasm  to  temperature  is  found  in  the  fact  that 
organinmit,  in  general,  abttorb  more  oxygen  and  excrete  more 
carbon  dioxide  the  higherthetempcrHtiire  within  certain  limits. 

Thb  has  been  sufBciently  proven  by  the  gormiuauoii  and 
growth  of  seedlings.'  by  the  increjisc  of  rhythmic  mo\'emcnl.'«of 
the  contractile  vacuole  of  infusoria  iu  rising  temperature.* 
Numerous' experimeitlH  on  air  bre.ithing'  animab  confirm  llie 
some  general  law.  and.  furthermore,  establish  a  relationship* 
between  the  oxygen  absorbed  and  the  carbon  dioxide  given 
off.  But  nowhere  do  I  find  expcnmeutnl  evidence  on  the 
quantitative  differences  between  cither  the  absorption  of  oxygen 
or  the  excretion  of  car Imu  dioxide  at  the  optimum  of  an  organ- 
ism and  at  temperatures  above  and  below  that  point. 

I  present  here  in  detail  a  series  of  experiments  carried  out 
on  tadiwles'  with  a  view  to  gain  some  evidence  on  thii* 
problem.     The  first"  part  of   the  problem  was  to  ascertain 

'  Bntflcouwn.  Tb.  W.:  Plimmcrulir  u.  Flemniermahlc  Zwct.  App. 
Z.  Rcf;i»tcr  il.  Vleiiimcrbewcgung.  Pfliiger  Archiv.  (.  Phya..  pp.  501- 
50J,  Vol.  XV.  1877.     (See  Fig.  I  and  F.  af  6.) 

*Edwnrd,  Cbii«.  L.:  Stitd.  Btol.  Lab.  Johns  llopktn*  tlniv..  Vol.  rV, 
1888.  pp.   19.3s. 

•  Cnmplielt :   Stud.  Biol.  L«h.  Johns  Uopklns  UniT..  Vol.  IV,  pp. 

1M-I4S- 

'Vine.  S.  H.:  Phywology  of  Plsnw,  p.  t9tl.  (See  Whle-I 

*  "  Prom  all  tbeae  facta  we  may  coni-lu<le  that,  within  certain  liuiita, 
■n  iaQjta.tr  of  tcini>entltirc  tiicrcB*cs  iuetaboli«m.  and  ■  diminndon  of 
tempcrnluTc  ilimimiib»  ii."  l>aven|>ort:  I^xpertinciilAl  MorpholG^y, 
p.  135. 

•RcKiBuIt  et  Rviset :  Rcchctvhcs  chiniiqucs  sur  lo  leapiratioti  dc» 
Antniaux  dcs  divencs  cIshscs.  .^nnnlen  <Ie  rbemjc  rt  P)iy»'iue,  pp. 
a9^<-/  tf</.;  jmc  S*r  ;  Tomi-  16.  1849, 

•  Colosantt :  Ueber  deii  Ein^u**  der  unigebcndcn  tetiijieiatut  auf  den 
Stofl  wccbaci  der  Warmblutcii  PHitg.  Arch..  Vol.  XIV,  pp.  91,  469. 
187J. 

•Page  :  External  Tempernture  Affectinff  the  Amount  of  CO,,  etc.. 
Jour.  ofPkyi.,  Vol.  11,  p.  ^^%.  i8;y.'8o. 

*  1  clioac  thin  form  of  Rtiiiiinl  because  It  leiida  Itself  rcsddy  to  a  vari- 
ety of  experiiiicni  uitli  i-oinparatively  simple  apparatua,  and  at*o  on 
account  of  its  dclicotc  and  ready  reftponiw  to  cbangcn  of  cnvirounicnl. 

"For  thU  purpose  a  line  tJOUgD  aocni  deep.  i6ciu  wide  and  a. 3 
tneleis  lone,  supported  by  a  wooden  frame,  was  i-onstrucled.  To  the 
bottom  of  (he  t(oU)tb  i6cm  froui  one  cud  n  tin  box  iicm  wide,  iscm 
long  and  6cui  'lcej>  «»*  soldered.  The  box  received  water  through  a 
hole  cut  in  the  line.  Water  was  condncted  to  the  hole  through  a 
Ktaud  pipe  soldered  to  the  inside  bottoRi  of  the  trouffb.  The  du  box 
Mrvcd  two  purposes:  tirtit.  It  admitted  a  direct  application  of  the 
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wlietheror  not  the  tadpole  will  choose  voluntarily  his  optimum.' 
(i)  Sixty-seven  tadpoles  were  placed  in  the  middle  of  the 
rectanf^ular  trough,  the  temperature  of  the  water  beiug  4''c 
tbrotighoiit.  They  leisurely  distributed  themselves  enually 
throughout  its  whole  extent.  Heat  was  now  applied  to  the 
lefiend,  the  right  end  resting  on  iced  sawdust.  When  the 
left  end  reached  i6^c  the  tadpoles  began  to  congregate  in  that 
region,  and  e.<ipecially  sbout  the  standpipe.  N^o  one  remained 
vciy  long  in  any  one  place,  though  they  did  not  appear  at  all 
noGCMtifortable.  Each  movement  was  attcndwj  by  a  leisurely 
todifferent  motion  of  the  tail,  as  if  ihc  ri.Miig  temperature  was  a 
source  of  comfort.  The  temperature  at  the  right  end  at  this 
moraeut  wa.s  6°c.  coutaitiiug  only  a  few  tadpoles  which  seldom 
moved.  At  20°c  the  left  end  was  crowded,  thus  showing  that 
for  that  temperature  they  are  po^tive  thennotactic.  At  24*0 
the  tadpoles  sliowed  marked  discomfort.  The  movements  were 
no  longer  of  an  iudiffercnt  lazy  waggle,  but  were  decided  and 
quick,  showitig  that  tho-  were  l)eginiiiiig  to  experience  un- 
comfortable quarters.  As  yet,  however,  there  were  no  move- 
ments iu  a  definite  direction.  Between  2S°c-26°c  migrations 
began  toward  the  right  end.  which  had  risen  to  a  temperatiire 
of  ijV  At  27°c  migrations  to  the  right  end  were  couiinuous, 
and  at  times  not  a  single  creature  remained  in  Ihe  region  of  the 
left  cod.  Tadpoles  occupying  an  iutemiediate  position  between 
the  two  ends,  temperature  iS^c,  suifSng,  as  it  were,  a  warmer 
region  toward  the  left,  frequently  darted  suddenly  for  it,  only 
to  find  themselves  in  hot  water,  out  of  which  they  immediately 
migrated.  The  eight  thermometers  at  twelve  inches  apart  reg- 
istered temperatures  shown  in  Fig.  I,  Diagram  i.  (2)  When 
the  temperature  of  the  left  end  reached  36 °c  and  the  right  end 
26''c  the  heat  w;w  tunied  off.  The  left  end  was  allowed  to 
cool  by  the  ordinary  process  of  radiation  into  the  air  of  the 
room,  while  the  right  wiw  hastened  by  artificial  means.  When 
the  latter  had  fallen  to  t8°c  during  12  minutes,  the  left  end 
registered  28°c,  toward  which,  but  not  to  it.  a  slow  movement 
b^n  and  iucreased  more  and  more  as  the  temperature  fell  at 
both  ends.     Wbeu  the  left  end  had  fallen  to  24^c  and  the  right 


flame  to  it*  «orl«ce,  niid  thereby  proWcthifj  !h«  ithi<-  l)oI1«in.  Hiid 
sccotiil,  the  water  hcaited  ia  this  vessel  transmitted  its  beat  to  the  rluc 
orer  a  surface  equal  to  the  area  of  the  tin  vewel  ;  thus  preventing  an 
cxceMtvely  high  tempcriiturc  in  onv  spwl,  which  woul<t  have  resulted 
by  n  direct  oppllcation  of  the  flame.  Depth  of  water  in  trough  w&s 
two  and  one-half  inche*.  A  bosnl  Btrip  contsJntnK  oiic-qaaner  incli 
holes  •is  inches  apart  was  laid  lengthwise  of  the  trough.  Thcr- 
inOBieleia  were  tbrnat  throajjh  eiijht  of  these  holes,  and  allowed  to 
dii>  two  inches  below  the  surface  of  the  water. 

'  A  auniinBTy  of  these  espeHmtmts  appeared  In  fifd.  Sfm.,  Vol.  V, 
No.  3,  189S. 
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end  to  io°c  tfae  mifn^iion  toward  the  left  were  abotit  compli 
A  few  remained  behind  entangled  in  the  ice,  besides  a  fc« 
acftttcriiiK  ones  at  intennediaie  points,  hut  the  Kreiit  bulk  were 
huddled  in  together  iil  the  left  end  tadpole  fashion.  The  cool- 
ing continued  until  both  ends  readied,  respectively.  iS^c  and 
i9°c.  The  temperatures  of  the  intermediate  theraionieten  wen 
noted  and  the  number  of  creatures  in  the  region  of  each 
counted,  which  is  shown  in  Pig.  II.  ThLt  is  a  clear  expres- 
sion of  negative  thermotropism  at  temperatures  below  iS^c. 
Now,  since  they  move  away  from  a  temperature  of  26°c 
toward  a  tower  one.  and  away  from  a  temperature  of  i8*c 
toward  n  higher  one,  it  is  evident  that  there  must  be  a  temper- 
ature somewhere  between  these  two  ]X)iiii:«  which  is  agreeable 
or  moM  favorable  for  the  tadpole — its  optimum. 

(3)  The  tadpoles  were  removed  from  the  trough,  and  the 
left  end  was  rai.ted  to  $$"0,  the  other  reduced  to  o*c.  Fifty 
fresh  tadpoles  were  then  put  into  the  tank  at  a  point  register- 
ing lo'e.  Within  Ave  minutes  they  took  the  position  indicated 
in  Fig.  [II.  I  removed  them  from  the  tank  to  a  vessel  con- 
taining water  at  i2''c — ^temperature  In  which  they  were  then 
beiuK  kept,  where  they  remained  45  minutes,  after  which  they 
were  transferred  again  to  the  tank  aud  put  in  at  a  region  regis- 
tering 26''c.  In  a  very  short  lime  the  position  indic:itcd  in 
Fig.  I\'  were  taken.  The  several  temperatures  were  kept 
constant  for  ten  minutes,  during  which  time  the  numlxr  at  the 
temperatures  were  counted,  but  at  no  time  were  the  numbers 
materially  changed  from  those  already  gi\'en.  At  times  there 
was  more  or  less  moving,  now  toward  tJic  cooler  region,  now 
towanl  the  warmer,  but  their  little  excursions  nearly  always 
ended  in  the  region  l^etween  i9°c  and  3.|°c. 

The  conclusion  is  that  the  optimum  for  the  tadpole  is  be* 
tween  I9*'cand  a4''c.  This  conclu.tion  is  supported  by  three 
other  facts.  ( i )  Their  reiq>iration  curve  rises  vct>'  suddenly  at 
s+'c.  [Sec  Chart!],  (a)  The  maximum  amount  of  CO,  is 
produced  l>6tween  t9°c  and  34°c.  (3)  Their  refusal  to  eat  in 
temperatures  above  J4'c.  (They  will  eat.  however,  in  tem- 
perature as  low  OS  lo'c).     The  cur\-e.s'  of  Chart  I  indicate  the 

'Tbe  apparatus  CO niistcil  of  a  tiiH  iiarrow  glaw  iat,  depth  iScm.  and 
diamclcT  9CID.  It  wa,«  filled  with  water.  Tht  taapo1e>w«re  conSncd 
within  n&TTaw  limits,  and  prrTcntei)  (ram  direct  contact  with  ihe  bot- 
tom at  tht  gitsi  jar  by  a  partition  auaccd  off  bv  two  circular  pieces  of 
wire  naozc  8.5  in.  diatnctci.  placed  uoriiontally  in  the  jar  6.jcin  apart. 
These  two  wire  plalfornw  ware  held  in  silu  by  a  wooden  rod  throat 
through  their  center  and  reating  on  the  bottom  of  the  jar,  which  waa 
placed  in  a  thcet-iron  kettle  containing  five  liter*  of  water.  The  liol- 
loui  of  tbr  kI*m  )AT  VIA*  allowred  to  barely  touch  the  surface  of  the 
water  in  the  kettle.  These  conditioiu  secured  »  slow  and  uniform 
rise  In  tenipctnture.  Two  thermometcrf  were  placed  at  difierent 
levels  within  the  space  confining  tbc  tadpole*. 


\      30*  27° 
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Diagram  I. 

Thermotropism  of  tadpoles. 
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Fig.  DI. 
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Fig.  IV. 

The  vertical  lines  represent  thermomctera.  The  lo\*cr  row  of  I 
indicate  the  ntiniber  of  tadpoles  in  the  region  of  difierent  tempera 
The  upper  row  of  figures  indicate  temperature  in  degrees  centigt 
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effect  of  rmag  temperature  on  the  respiration  of  tadpoles.  The 
temperature  was  raised  fhim  o°c  to  so^c  in  165  minutes, 
or  i^c  in  5.5  minutes.  The  lean,  trnfed  tadpoles  began  to 
breathe  at  4°c,  those  well-fed  at  O^c.  At  these  temperatures  I 
was  able  to  count  from  20  to  24  respirations  per  minute.  Often, 

v|i  Chakt  I.    Respiration  0/ tadpoles  in  rising  temperature. 
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however,  no  respiration  could  be  detected  below  s^c.  From 
5 "c  up  to  2o''c  the  increase  is  quite  uniform.  At  2i''c  the 
obese  tadpoles  increase  their  respiration  54  to  the  minute,  the 
lean  ones  defer  any  sudden  rise  until  24''c.  Divergence  in 
their  curves  begin  at  ly^-iS^c.     Attention  is  called  to  the 
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taxi  that  the  iticrease  in  respiration  from  24''c  to  30°c, or  through 
6°c  equals  that  from  s^c  to  2^°^  or  the  increase  through 
ig^c  Thus  showing  that  any  increase  of  temperature  above 
24''c  produces  efiects  altered  in  character  to  those  of  like  incre- 
ments below  that  point.  Another  inference  made  here  is  that, 
since  metabolism  is  a  function  of  respiration  (taught  long  ago  by 
physiologists),  and  that  the  latter  standi  in  causal  relation  to 
temperature,  metabolism  bears  a  vital  relation  to  temperature. 
The  second  part  of  the  problem  was  to  eutjiiire  more  closely 
into  the  nature  of  this  relation.  What  is  the  quantitative  dJScr- 
ence  between  the  uietabolism  at  the  optimum  and  at  tempera- 
tures above  and  below  that  point,  as  indicated  by  carbon 
dioxide'  produced  at  different  temperatures?* 

The  determination  of  COg  produced  by  air  breathing  animals 
is  usually  ejected  by  aspirating  the  exhaled  air  over  barium 
hydrate  or  a  soda  solution  eoiilaiued  iu  Pettenkorf  or  U  tubes. 
Tlie  difference  in  the  weight  of  the  lubes  before  and  after  the 
aspiration  of  the  expired  air  is  taken  as  the  weight  of  COj  pro- 
duced after  making  certain  corrections. 

With  water  breathing  animals  the  problem  is  more  complex. 
Water  Is  a  solvent  of  carbon  dioxide.  The  extent  of  the 
solvcno"  depends  on  the  temperature  and  pressure.  In  this 
instance  the  normal  pressure  was  lessened  by  the  aspirator  cm- 
ployed  to  Mipply  the  water  containing  the  tadjwles  with  oxy- 
gen. This  diminution  of  pressure  favored  the  escape  of  a 
portion  of  the  carbon  dioxide  from  the  water.  The  prob- 
lem narrowed  into  the  estimation*  of  the  carbon  dioxide  left  in 
the  water  and  of  that  which  continually  escaped  into  the  tubes. 
The  aniouut  found  iuthefoinier  I  hiive  termed  the  "  volmuctric 


'The  Interencc  tbiit  a  qiisntitaliTrd^tcTniinationaf  CO,  Is*  measure- 
ment of  raetuboUam  is  based  00  the  (allowing  well-known  facts : 
"  Ozj^cn  is  concerned  wicli  Ihe  intcgiattug,  the  anabolic  [irocesB,  on 
tbv  Otbci  luind  carboTi  •lloxidr  in  one  of  its  scvrr«I  disin  teg  rating  or 
lwt«botic  products.  Theat  twoccmstiluentsare  not  ouly  always  present 
in  metatiotic  procesBcs.butnreol  ancb  prime  importance  to  the  process 
that  «  ouatilitAtivc  <lctrr  ml  nation  of  either  or  both  is  a  fair  measure  of 
mctalwlism  it*ell."  .  .  ,  Quoted  from  article  on  Truancy,  /Vrf.  Setn., 
Vol.  V.  No.  3.  p.  ^3.  See  »Binc  article  for  literature  on  the  relation 
o(OtoCOi  in  life  proccsacs,  also  Howell's  American  Text-liook  of 
Physiology  for  criticisms  on  the  constancy  of  the  ratio  of  the  oxygen 
ab*orbed  to  carbon  dioxide  produced. 

*  It  U  not  the  purpoac  to  aelcimine  the  ahsohile  amonnt  of  metabol- 
i(m,  such  a  task  is  some  distance  ahead  present  laboratory  mclhodii. 
The  obiect  here  is  to  estimate  the  rclnliTc  amonnts  at  diflcrcnt  tcm- 
pcr*ttir«s,  and  regard  theM  quaiititiro  an  merely  Indices  to  what  the 
■bMltite  quantity  may  be  at  a  given  temperature. 

'The  apparacun  consisted  oT  a  three  mouthed  glaM  Jar,  capacity 
Mveii  lilets.  The  Jar  wa«  connected  on  one  side  with  V  tubing  and 
a  gaa  meter  —  the  tubing  was  filled  with  pumice  titonc  and  con- 
centntcd  sulphuric  acid  ^aud  on  the  other  with  a  (erics  of  seven  U 
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portion,"' and  that  found  in  the  latter  the  "gravimetric  por- 
tion." The  sum  of  the  two  being  the  whole  amount  exhaled. 
A  detailed  statement  of  the  experiment  and  results  are  given 
in  Tabic  1,  This  Tabic  shows  that  a  maximum  amount  of  COj 
is  produced  at  the  optimum,  3o''c,  and  that  the  amounts  de- 
crease for  temperatures  above  and  Mow  the  optimum  and  fur- 
ther that  the  fall  is  much  more  rapid  toward  the  lower  temper- 
atures ttian  toward  the  higher  ones.  [See  Curve  in  Chart  II. J 
If  then  we  regard  the  production  of  COi  as  n  (air  index  of  the 
amount  of  normal  metabolism  in  an  organism  wc  are  justified 
in  the  conclusion  that  for  this  species  of  embo'os.  maximum 
metabolbm  is  coincident  and  wry  probably  a  function  of  opti- 
mum tein[)eruture.  Page's*  experiments  on  [he  dot;  show 
that  a  minimum  amount  of  CO3  is  produced  in  a  temperature 
of  JsV  and  that  the  amount  increases  above  and  below  25'*c, 
which  is  probably  about  the  0]itimum  for  thi»  mammal.  [Sec 
Cnr^-e  in  Chart  II.]  Thus  the  warm*  blooded  animal  presents 
reverse  conditions.*     The  fact  emplia.-iized  here.  howe\'cr.  is 

tubes  and  «  Uigc  WaulS  fl&ik.  The  lirsi  nixl  i«v«nth  tube  coiituiiied 
CoiKcntrated  salpburic  acid  aud  ptmiice  stone,  tfavfirst caught onyor- 
gauic  matter  i&suiuK  from  the  jar  ron  lam  log  the  tadpolei.  liie  Revcntb 
cnu);ht  ot^aoic  itmlmoi^l  i>8rliclrs  conilti^  from  the  Waullf  finik  at 
tiini;!  ola  negntive  iiressutt,  the  rtmaiuingGvetubc*  couuincd  poins. 
■iam  liydinlc  slight  ly  nioiBtetied.  The  diHerenreiii  the  weight  of  these 
lubcR  tiioiou^hlv  dried  and  L-orked,  before  aud  alter  the  aspiratiou  ia 
the  weJKlit  (wttn  one  correction)  of  the  CO,  that  escaped  from  the 
water. 

The  tAiimnlioD  of  the  amount  of  CO,  llim  remained  behind  in  the 
water  was  made  by  the  quactiuitjvc  method  deriacd  ^  Peltcukorfer, 
(For  description  aec  t'rcaeniut,  Quanl.  Ana)..  Amei.  Kd.,  p.  S34.} 

'The  water  to  be  tented  whs  aiphoiird  (ruui  the  jitr  into  a  looee  bu- 
rette and  from  thence  into  a  bottle  cork«d  with  ground  glau.  The 
CO]  ol  the  air  in  the  room  and  of  the  water  used  wai  deducted  (roui 
the  sum  of  the  "  volumetric  "  and  "gravimetric  "  portioii«i.  The  air 
aipirated  was  corrected  for  temperature  and  presaure.  The  CO,  in 
the  room  wa*  deternnncd  by  both  the  I.unge  and  RejEnauIt  methods. 
The  CO,  of  the  lap  water  wiisdelemiined  bjrttaePctleakorfcr  method. 

'  Page:  Kxtcrnal  icmpcraturc  nficcting  the  amount  of  CO,,  Jour. 
Of  Pbyii..  Vol.  11.  p.  m8.  1S79-80. 

*  Body  temperature  of  warni  blooded  animalfi  is  kept  coatitaat  by 
all  pons  of  the  body  being  conilnntly  oxtdize<i,  so  that  when  the  ex- 
tenifll  lempernture  in  low  much  bufnint;  it  needed  to  maintain  the 
requisite  temperature.  ando>n»ei)Uently  much  carbon  produced;  also 
if  the  external  tcmperntare  is  above  thot  of  the  body  it  hastens  oxid- 
ation. That  the  relative  amount*  of  CO,  produced  at  any  trniper- 
■Inre  below  the  optimum  (or  cold  blootledauimat*  Hliould  bear  a  direct 
propoitioii  to  that  lemperatnre  it  evident,  bntwby  the  amonot  should 
decre«*e  above  the  oplimumisniit  tocteat.  It  i«»UKi^c*tcd thnl  prob- 
ably the  higher  teinperatureii  destroy  Or  disorvaniie  the  normal 
physiro-chcmic  life  processes,  tincc  the  beat  ngor  of  tadpole*  is 
reached  at  34*  —  .ts'c- 

'  Edward  Smith  sbowatbat  the  quantity  of  CO]  riven  oK  in  man  it 
inrcise  ns  the  change  of  the  tempcTatDTc ;  the  vitaTchanKca  Iruening 
wntb  increase  of  temperature.    Food,  p.  It. 
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tliat  there  is  a  comparatively,^^^^  rale  of  metabolism  in  opti- 
mum temperature  for  both  species. 

The  next  question  of  importance  is,  what  effect  has  maximum 


Chart  II. 

Curves  showing  the  relation  of  the  produetioa  of  CO-,  at  different  tem- 
peraturtsfor  aog  and  tadpole. 
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metabolism  on  the  tadpole,  9s,  a  whole?  To  secure  experi- 
mental evidence  on  this  point  a  group  of  ten  tadpoles  was  sub- 
jected to  their  optimum  for  two  months.     A  second  group  of 
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lo  were  kept  to  a  tempeiattire'  varying  from  6°-8°c  below 
their  optimnm  the  first  month  and  4°-7°c  below  the  second. 
Tbe  rnnlts  ore  given  in  table  II,  which  show  that  the  tadpoles 
enjOTing  their  optimiun  increase  more  rapidly  in  both  weight 
andlength.> 

It  appears  then  that  optimum  temperature,  maximum  met- 
abolism and  most  rapid  growth  are  causally  related  ;  auothei 

Table  II. 

ShomiMgiktraUofgrmalh  of  ten  tadpoles  in  their  optimum  lemfera 
tmrt,  and  often  others  in  ^c.Sfc.  below  Ike  optimum. 
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inference  is,  that  the  optimum  is  chosen  because  that  particular 
temperature  is  a  factor  in  the  organism's  well-being,  that  it 
aSwds  just  that  temperature  stimulus  necessary  to  set  agoing 
the  physico-chemical  activities  in  harmony  with  that  pitch  or 
rhythm  which  natural  selection  has  determined  for  that  species. 
I^e  same  interpretation,  in  tbe  absence  of  conflicting  evidence, 
may  be  extended  to  all  thermotactic  organisms,  i.  e. ,  a  positive 
theimotactic  response  is  an  effort  of  the  organism,  guided  by 
the  ' '  differences  in  the  intensity  of  heat  to  which  the  two  poles 


•  Two  glass  jara  of  same  shape  and  site  were  used.  They  contaiueU 
eqnal  qnantitiea  of  tap  water  into  which  was  put  same  Iciad  and  aa 
near  as  poasible  equal  amounts  of  erasses  and  foods.  Tbe  jar,  in  which 
it  was  desired  to  keep  a  known  and  constant  temperatare,  was  placed  in 
•  copper  kettle  containing  on  an  average  nine  liters  of  water.  Tbe 
bottom  of  the  glass  jar  barely  touched  the  surface  of  the  water.  In 
this  waj  the  temperature  of  the  water  in  the  jar  hbb  maintained  between 
aQPc-i3"c.  The  temperature  of  thesecond  jarvaned  with  that  of  the 
room,  which  during  the  months  through  which  the  esperimcDt  ex- 
tended fluctuated  between  ia^-i8°c.  The  experiment  waa  extended 
through  the  months  of  February  and  March,  but  serious  and  frequent 
nishapB  set  in  that  rendered  the  results  worthless.  Although  the  ex- 
periment ran  smoothly  during  the  months  reported,  the  force  of  the 
reanlts  is  weakened  by  the  short  period  of  the  experiment. 

'  Drs.  Davenport  and  Castle  report  tadpoles  as  growing  more  rapidly 
tinder  constant  temperature  of  24* -15',  then  those  subjected  to  150c. 
Tbe  results  of  m^  experiment  had  been  described  some  time  before 
their  work  came  into  my  hands. 
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of  the  body  are  subjecled,"  to  seek  a  temperature,  iu  agree- 
mcnt  with  its  pliysico-cliemical  constittitiou.' 

Mailing- HanscD's*  discoveries  of  the  intimate  relatiou  be- 
tween temperature  and  gronlh  of  man  arc  quite  penineut  to 
our  present  problem.  He  demonstrates  A  rhythmic  response 
of  growth  in  both  weight  and  height  to  the  large  and  small 
poniouH  of  the  sun's  coroua  as  they  are  iuicceasively  presented 
to  us  by  the  sun's  37,V3  clays'  rotation.  The  greatest  height 
of  the  growth  curve  is  coincident  with  the  time  in  whicli  the 
laigerseclor  is  presented,  as  this  recedes,  thus  lessening  the  out- 
put of  solar  heat  toward  us.  the  curve  falls,  but  rises  again, 
though  not  so  high,  wheu  the  ainall  sector  of  the  corona  Lt 
turned  on  u«.  That  is,  there  arc  two  wa%-cs  of  the  growth 
cur%'c  comprehended  within  about  27'-?  day  period,  which 
waves  are  coincident  with  theejirthward  apiwiraucc  of  the  large 
sod  small  sectors  01  the  corona.  This  is  interpreted  as  a  deli- 
cate cosmical  adjustment  of  life  10  temperature. 

£nough  has  been  said  of  only  one  of  the  cosmic  factors  to 
illustrate  its  delicate  adjustment  with  life.  But  it  is  difficult  to 
see,  even  though  we  were  to  comtider  every  possible  cosmic 
tactor  from  the  same  point  of  view,  how  they  have  been  effective 
in  either  bodily  or  psjchic  differentiation  until  we  consider  some 
of  the  inherent  properties  of  protoplaitni  itself. 

How  docs  it  conduct  itself  along  the  narrow  path  marked 
out  by  cosmic  forcen?     The  laboratory  attempts  to  ansn'cr  the 
question,  in  part,  by  experimentation  which  aims  to  test  the 
capacity   of  protoplasm   for  acclimatization.*    These    experi- 
ments include  acclimatization  to*  chcmicnl  ngents,'  to  Mcsicca-* 
tion.  'temperature.'  changes"  in  food.  etc.     The  general  ver- 
dict is  that  protoplasiu  is  anlomatu  adjuilabU,  thai  it  kittbands, 
and  profits  by  its  experirnu  within  its  milieu.     It  appears  that 
the  teachableness  and  the  ability  to  profit  by  it  arc  among  tb 
chief  dlstiagiiishiDg  features  of  proto[>b»m.     In  fact  the  hi 
tory  of  morphology,  of  adaptation,  of  evolution  itself  is  wt 

'  "  tt  (protoplasm)  is  highly  ichiUitc  to  chanye*  in  Icutperatr 

migrstltij!  if  possible  sona  to  krcpin  the  temperature  lowfa 

it  is  almily  nttunt^il,"     Oavctijiort.  Ex  peri  mental  Morphology,  p. 

'  Malling-IIacsFn:    rerioden   im  Gcwicbt  dcr   Kinder  ond  la 
San  DC  n  warm  e,  Copeiibagea.  1896. 

•Davenport,  C.  B. ;  lor.  (it.,  pp.  17.ii :  65  :  83-88;  and  149-58. 

*Sewair,  Benry:     Bxpcrimenti  on  the  Preventive  loiiocumio 
Rattlesnake,  Jour,  of  Physiol..  Vol,  VIII.  pp.  ioyiia.  1887. 

•Loew.  O.;    Ueher  ilen  VerschienJenen   Rcsesturf  gtail  im   f 
plium  Arch.  f.  d.  ges.  Physiol.,  Vol.  XXXV,  pp.  509-5i6.  18S5. 

*I^iicc.    M.   Denis;     Sur   In   revivisfence  dc»  Jatdlerc  ilcs 
ReB.l.,  Vol,  CXVin.  pp.  8i;.3i8,  1894. 

'  Mendelssohn :  toc-  tit. 

'Scnijicr:    Animal  Life,  p.  133. 

'Davenport.  C.  B. :    ioc.cit.,  pp.  35.V2S4- 
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large  with  the  effort  of  life  to  !«ectirc  the  complctest  adjustment 
possible  both  on  the  bodily  and  psychic  sides. 

The  delicate  adjustment  between  life  and  co^mk  (orces,  the 
continual  ciTort  of  life  to  maintaia  this  adjustment,  on  the 
one  band,  and  the  rhythmical,  periodical  manifestation  of  the 
miii^atiug  instinct  f>ar  extelleHu  on  the  other,  suggest  the  im- 
IM>rtancc  of  considering  ihc  mode  or  nature  of  the  interaction 
bci»'ccti  life  and  external  forces. 

According  to  Fiskc'  and  Spencer*  all  cosmic  forces  obey  a 
rhythmical  motion  which  is  a  corollary  from  the  persistence  of 
force.  ' 

We  may  reasonably  assume  that  the  primitive  mfgazobn 
fbuttd  itself  iu  this  maire  of  co^mical  rhythms.  Heat,  light, 
sound,  wind,  electricity,  etc..  beat  upon  these  primordial 
creatures  iu  rhythmic  waves.  We  may  imagine  that  one  of 
the  first  tasks  of  this  life  was  to  get  in  rapport  with  the-ne  innu- 
merable cosmic  movements. 

In  fact  existence,  survival  itself,  and  the  evolution  of  the 
organism  weiv  cundittoned  largely  on  a  rhythmical  adjustment 
to  the  inorganic  forces  of  creation.  '" Those'  spontaneous 
compounds  whotie  internal  rhythms  chance  to  accord  with  the 
external  rhythm  cujoy  the  greater  probability  of  survival  and 
thus  rhythmic  interaction  between  the  iiilemal  and  the  exter- 
nal may  be  de\-cloped  through  the  exclusion  of  the  non- 
rhylhmic,  elimination  of  the  ill-rhythmic  and  the  preservation 
of  the  duly  rhythmic."  Whiit  is  this  adjustment  but  a  con- 
tinual effort  of  life  functions  to  operate  in  unison  with  cosmic 
rhythms.  Accordingly  we  iind  rhythms  prevailing  through 
all  life  processes  both  physiological  and  psychical. 

The  elaboration  and  assimilation  of  food  into  the  body  tissue 
in  excess  of  wajtte  and  repair  is  rhythmical,  that  is  to  say,* 
growth  obeys  this  law.  The  'menstrual  life  is  associated  with 
a  well-marked  wa\'e  of  vital  energy  which  manifests  itself  in' 
the  tem)>eraturc  of  the  body,  in  the  pulse  rate,  etc.,  etc. 
These  several  phcuometia  have  a  striking  coincidence  to  both 
the  lunar  period  mvS  .sun's  rotation.  The  'ptil.se  shows  an 
annual  rhythui  maximum  in  winter  and  minimum  in  summer. 
The  daily  l>odily'  iein[)erature  i.**  higher  in  the  evening  than 
that  of  the  morning.  The  return  of  /.ymotic  diseases  in  some 
countries  show  a  remarkable  regularity  and  ap^iesr  to  stand  in 

'  Piskc.  John  :    Outline  of  Ca*mic  Ptailotophy,  Vol.  I,  pp.  >97-3i3. 
*Speoc«r.  H. :    Pint  PHdcIpIcb,  pp.  156-157. 
'  McGec,  W.  J. :    Earth  ihc  Home  of  Man.  p.  5. 

*  Mailing — Hanson :    lot.  cif. 

*  Stephen  »o  a.  Wni,  :    Am   Jour.  Ob««t.,  Vol,  XV.  i88j,  pp.  39]-i^. 
'Co«c  F.  H.  Pcitt:    Nntntc.  Vol.  XUV.  1S81,  p.  55. 

'  Bucknlll  anil  Take:    Psychological  Medicine,  4tli  Ed.,  p.  317. 
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causal  connection  with  certain  climatic  elements.     In  India. '_ 
for  example,  the  fluctuations  of  the  death  rate  by  fei-er  coin- 
cide with  the  x'ariationn  in  the  range  of  temperature. 

That  these  innumerable  cosmical  and  physiological  rhythms 
have  greatly  influenced  the  sotil  and  have  Atani]>ed  upon  it 
highly  colored  rhythmical  activities  are  evidenced  in  e\'CTy 
period  and  condition  ofhtunan  hi5tor>-.  in  every  field  of  human 
thought  and  feeling.'  It  is  manifested  among  jirimitive 
peoples  by  the  readmcss  and  completeness  with  which  they 
surrender  themselves  to  music  and  dancing,  by  their  strict 
obaervance  of  annual  festivals  and  celebrations. 

The  early  mind  was  impressed  by  this  universal  principle. 
Their  gods  and  demons  did  things  rhythiniciilly.  Tliey  visited 
the  earth,  made  war  and  peace,  and  discharged  their  hcrcu- 
lean  tasks  for  the  most  part  with  strict  periodicity.' 

Spencer  has  painted  out  that  philosophic  thought  obeys  this 
principle.  Now  Platonic  idealism  is  all-pervading,  now  the 
materalLsni  of  a  Hobbes,  iheti  the  ebb  of  Hegelian  idealism 
gives  way  to  the  Bow  of  niateralism  of  the  third  quarter  of  this 
century. 

Further,  our  volitional  nature  pulsates  rhythmically.  Mar- 
riages'  in  every  countr>'  show  a  more  or  less  periodicity. 
The  time  of  the  year  for  marrying  in  di^erent  countries  is 
somewhat  influenced  by  custom,  religious  beliefs.  har\'est^ 
lime  and  the  reiurn  0/  ipfitg. 

'l^iHgwell  raises  the  question  concerning  the  influence  of 
spring  upon  the  ratio  of  legitimate  to  illegitimate  births. 
"  Among  human  beings  is  there  yet  remaining  any  trace  of 
that  instinct  which  leads  birds  to  mate  when  winter  goes,  and 
which  in  earlier  periods  of  man's  development  was  perhaps 
as  strong  as  with  other  animals?"  '"  If  it  exists  should  we 
find  any  difference  in  and  out  of  the  marriage  relation  ?' '  The 
birth  rate  of  '  France,  Norway,   Sweden,   Holland  and  Italy 

'  Hill,  K.  S. :    Nature.  Vol.  XXXVIII.  1888,  p.  245. 

'The  psychological  upcci  of  ihe  iiibject  is  trtated  isiltrcctly  in 
every  ino<lcni  ezpotillon  of  itound,  retinal  revelry,  fittigtie  ami  atlen- 
(Ion.  Boltoii  has  ircatpcl  the  Ba1))ect  directly  Btid  especially  &■  it  i« 
manifested  In  musk,  vcr*c  nnd  poetry.  Am.'Jour.  Pty.,  Vol.  VI,  pp. 
MS-338. 

*Ke1ly.  W.  K. :    Indo-European  Traditions  and  Palk-l,ore. 

*  Farr,  Dr.  William  ;    Vital  Sutistics.  p.  76.  London,  1885. 
*Hill.  A.  5.:    Nature.  Vol.  XXXVIII.  p.  145.  iSSS. 

•  i.«ffing*f«Il :    Influence  ofSeanons  upon  Conduct,  p.  115. 

'  Obscrvationi;  lend  to  show  that  the  fiirgest  iiamber  of  conceptions 
in  Sweden  fall  ia  June:  to  HoIIhuiI  iiniT  t-'rsiicc.  in  Mav-June  :  in 
Spain.  .\nitriB  and  Italy,  in  May  :  in  Greece,  in  April.  That  is,  ibe 
iBTtbcr  Routh  llic  carltcr  the  sprinz  and  the  earlier  the  Conceptions — 
Uayo-Smitii.  Slatl«ttcti  and  SocioTosy.  iSgj,  In  Mnssachuselts  the 
Uigdt  nombcr  of  marriages  is  shifting  from  late  fall  and  the  New 
Year,  which  prevailed  down  to  1870.  (o  April  and  Juae — Mass.  Stata 
Board  of  HeHlth.  1B96,  p.  7JI. 
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fsbow  that  the  ratio  of  illegitimate  births  iKtA'cen  the  spring — 
Bummer  months  and  the  (all — winter  months  is  sreater  than 
the  ratio  of  the  legitimate  binlis  covering  ttie  Mme  period. 
The  ratio  of  the  totals  for  the  countries  just  named  for  legiti- 
mate births  between  spring — summer  months  and  fall — winter 
months  is  34  :  33  and  for  illegitimste  births  for  the  same 
periods  the  ratio  is  36 :  33 — pointing  to  a  permanent  seasonal 
mflncnce  on  the  reproductive  funclions  ami  to  the  genial  effect 
of  spring  upon  the  procrcativc  functions.  More  striking, 
however,  Ls  the  evidenceof  periodicity  in  the  tendency  to  those 
TcladoDSfaips  which  occasion  illegitimate  births.  Under  like 
conditions  the  excess  of  the  seasonal  ratio  of  illegitimate  births, 
OT-er  that  of  the  legitimate  i»  a  direct  expression  of  the  remnant 
of  that  passion  implanted  in  man  when  pairing  in  spring  timo> 
was  almost  universal.  The  strength  of  the  reverberatiou  of 
this  passion  is  iiiveiriely  to  the  respect  for  the  pre\'ailiag  cus- 
toms, religion  and  law. 

Tlie  relation  l>etweeu  spring  and  certain  bodily  and  mental 
conditions  finds  emphasis  in  a  large  group  of  phenomena 
sriaiug  from  spntji  fever  and  eniui.  The  following  are  typi- 
cal cases  of  one  hundred  and  twenty  received  on  that  subject. 
(See  Syllabus,  Rubric  XII.) 

1.  M.,  ao.  Whenever  I  am  afflicted  with  wbat  I  hare  always  called 
tprlaEfcTcr  I  feel  tlrc^iy  an<l  (irc'l  and  have  no  niubttion  to  study. 

a.  F.,  19.  I'l-cl  >lccpv,  lan^utit,  uo  ambiliun  ;  strength  seeuii  to- 
have  left  me.  aod  every  uuty  seem*  a  yctkhx  trouble. 

J.  K..  17.  I  liBvcnopowVrof  eoncentralion,  feel  thai  I  niunt  beont 
of  door*  all  the  time,  am  drowsy  and  ache  all  over.  Like  to  sleep— 
can  eat  only  certain  tbiitfc*. 

4.  M.,  35.  Wa*  phvsically  weak,  or  rather  inert,  to  that  I  could 
har-lly  drag  one  foot  after  the  other  and  the  iiaeerest  tonging*  bcMt 
me— now  for  a  gun  of  wind  to  fan  my  face,  now  for  an  apple  (would 
liavc  Kivcii  almo«E  an^thtnK  for  an  spple  onccj.  and  then  t  wiclied  in- 
tensely for  A  swift  ride.  Thin  (ever  of  iiueer.  delicious  laositndc  aod 
longing  Uated  nearly  three  vcekn  and  dtuing  that  time  I  was  of 
practically  no  me  ou  the  farm. 

$.  P.,  16.  Felt  as  though  all  energy  had  fled,  and  that  I  was  such 
K  weak  mortal — not  iit  for  tbia  life  which  needs  so  much  energy  and 
bdghtneu. 

6.  P.,  18.  Wniiteil  to  sleep,  or  meditate,  or  dreais  t^e  time  away. 
It  teemed  too  mnch  trouble  to  think,  to  speak  or  to  act.  Some  rcry 
TomnDtic  or  thrilling;  xiorvinlcreatcd  mc  somewhat,  but  I  soon  wearied 
Of  it. 

7.  P..  19.  I  wanted  to  lounge  around  in  the  open  air — never  want 
any  one  to  bother  me. 

5.  F.,  17.  I  feel  tired  of  everything,  and  that  I  cannot  drag  out 
another  dar — things  are  weary,  stale,  flat  and  unprofitable. 

9.  v.,  tS  Could  I  only  break  away  and  go  wmewhere  by  myteU 
where  the  suu  Is  bright  and  warm  sikI  where  I  can  hear  birds  singing, 
find  a  nice  comfortable  position  and  spend  my  time  in  day-dreaming, 
I  afaonld  be  perfectly  happy. 

10.  F.,  17.    F«U  as  though  tbero  was  absolutely  no  life  la  m«  and 
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llikt  I  should  go  wild  if  I  di<l  not  get  away  from  eTerybo<ly  sad 
■lone  in  ibc  wood  or  on  Ibc  water  in  a  ijuici  hny. 

II.  v..  Ji.  I»*einlcre«I  iti  my  wi>f!t.  stmly  lidburdfii.  The  (c«l- 
ia)C  is  impossible  lo'leicribe.  It  is  a  longinf*  fur  lomrthiiig.  I  kctow  iwt 
what.     Often  I  have  mi  quietly  and  trieil  to  analyie  it  but  oanoi. 

II.  F,,  19,  I  (eel  dull,  drowty,  caa't  huTr>'.  prefer  to  dtofEaloagul 
plcaic.  Somelinie*  t  like  to  walk  slowly  alang  some  shaoy  patt)  or 
■it  down  under  a  stakdy  tr.-e  and  dtcam  mv  life  away.  I  bare  h«(l  k 
dcatre  to  b«  Rwiricd  '«tid  hare  a  home  oi  my  own.  I  think  I  bnve 
planned  where  it  shall  be  and  how  furnished,  n  doieo  times.  Perbap* 
It  »  very  fooliih  ;   but  I  do  it  vcij-  often. 

13.  M.,  JO.  Thit  •prinj;atliaQ){  wave  of  tentimeolCfliDeavermcto 
Me  an  old  chnm  and  sweetheart.  1  eould  hanlly  restrain  myself 
from  selling  out  tn»taatly  to  see  bcr  which  would  have  been  a  long 
jonriicy. 

14.  F.,  ID.  Sprinff  fever  affect*  m«  moat  atwtit  Jtine  or  when 
•cbool  closes.  Then  I  have  a  great  longing  to  skip  two  years,  Thla 
loneing  U  connected  with  love.  1  expect  t"  have  a  hou«r  of  my  own 
at  tusl  time,  and  O  [  how  anxious  I  am  to  sec  tbat  timv.  It  t«  hard  for 
me  to  work  patieDit)-.  I  tike  rov  atndie*  becaose  they  take  my  mind 
away  from  tfainkiojE  too  much  about  ihin  mnch  desired  thing. 

ij.  M.,  16,  I  fc«l  mo«i  these  linpulses  aa  often  >■  once  a  month,  at 
least.  And  when  Mbool  1*  over  the  tendency  is  irresiBiible.  I 
always  rnsh  off  »omcwhcte.  I  feci  every  year  as  though  so  mncb  of 
student  life  was  becoming  unendnrablc.  [  must  vei  otit  and  do  aomc- 
tbing.  I  often  feel  so  in  regard  to  love.  It  t*  the  Ixird  of  promise. 
I  feel  ofleniiincs  as  if  I  lisd  united  long  cnou|;h,  end  I  mnst  fall  in 
love  with  and  marry  someliody. 

j6.  M,,  — .  Physician  say*  :  "  In  my  youth  I  had  frc(|uentattaclia 
of  cnnni,  and  sometimes  desired  to  break  nwav  from  home  nnd  see  the 
gn«t  world,  but  since  blessed  by  a  good  wife  and  daiiebter  and  a 
picswant  home,  together  with  more  philosophic  views  01  life  which 
catne  with  a^e,  such  feelings  have  gTsdunlly  faded  away." 

I.«iiXing  in  the  distance,  desire  for  wider  liberties  andspace, 
hunger,  are  often  strongest  at  this  period.  (100  cases  01  this 
group.) 

17.  F.,  3&.  From  the  age  of  JO  to  jo  1  felt  tprlng  fever  ■irongly, 
longed  to  see  Mrange  sights  in  other  countries,  (elt  myaell  hcmmcii 
in  and  stifled. 

18.  1'.,  19.  1  have  often  felt  during  the  spring  months  as  if  I 
wonid  like  to  find  employment  among  strangers — never  dc«lrc<l  to  go 
any  great  distance  oway  from  bomc. 

1^  M.,  at.  I  longed  to  be  out  «f  doors,  and  to  ait  nnder  the  treca 
alone  and  tneOitiite. 

».     P.,  19.     The  feeling  of  longing  iu  the  diitance  comes  over  me 
at  this  time.     I  try  to  think  what  tt  is,  bat  I  cannot.     There  seems  t' 
1)C  something.  1   linvc  often  thought  bow  I   would   like   to   bare 
family,  bow  I  would  enjoy  taking  care  of  the  children. 

These  cases  interest  tis  only  so  far  as  they  contribute  ev' 
deuce  to  the  proposition  that  there  are  still  left  remnants 
instinct   feelings  interwuvcn   and  combined  with   the  rep' 
ductive  functions  that  staud  in  causal  relatiou  with  the  cos 
forces  of  .tp^in]^'  time.     To  summarize  the  general  and  .sa' 
characteristics:  the  majority  report  a  tired,  languid,  wore 
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feeling ;  a  feeling  of  lassitude  ;  a  restless,  trembly  nervous 
feelitiK  :  a  dull,  drowsy,  hesitating  condition.     Many  complain 
of  headache,  so  life  or  cncrgj'  left,  felt  ns  though  tlic  blood  bad 
ceased  to  circulate.     The  aJr  of  the   room   feels  poisonous, 
'Stifling  and  Hiiffociiting.     They  long  for  fresh  air.  to  gel  out 
[under  the  wide  sky,  to  lounge  and  sleep,  to  lie  on  the  grass 
knd  have  bugs  and  beetles  crawl  over  ttiem,  to  tx  let  alone,  to 
fsit  down  quietly  and  read,  to  sit  under  a  shady  tree  and  be 
read  to.  to  dream,  to  meditate,  to  walk  slowly  in  shady  paths, 
to  »1  quietly  in  a  boat  in  ftome  secluded  bay.     Some  become 
quite  anti-social  and  want  to  be  let  alone.     They  wish  to  for- 
get work  and  duty.     It  is  hard  to  think,   to  couoeutratc,  to 
direct  the  attention.     Work  is  distasteful  and  unsatisJactory. 

■  They  lose  interest  and  ambition  in  the  work  of  tbe  moment, 
'iDd  de^re  a  change. 

Others  wish  to  begin  life  anew,  to  enter  upon  some  great  and 
uplifting  work,  to  be  a  guod  ^tauiuritati ,  to  be  iudepcndcnt,  to 
make  a  success  of  things,  to  cross  swords  with  the  world. 
Many  state  that  they  experience  passions  of  love,  de^c  to  be 
married,  ilay-drcain  over  their  future  home,  how  it  shall  be 
built,  how  furnished,  and  bow  they  will  delight  to  csfc  for  the 
children. 

These  passions,  dreams  and  fancies  do  not  always  pa.sH  away 

as  such,   but  according  to  statistics  already  quoted  express 

themselves  by  increiistug  the  number  of  marriages  and  conccp- 

Ltions  during  the  vernal  season.     Could  it  be  that  las^tnde, 

restlessness,  tite  iuabitity  to  think,  to  concentrate  the  atten-; 

tion,  so  frequently  mentioned,  arc  due  to  the  shifting  of  the 

I  main  bulk  of  the  metabolic  processes  from  the  \*egetative  totlie 

Lreproductive  functions.     The  fact  that  thought  processes — es- 

bpecially  attention — are  associated  with  increase  blood  supply 

to  the  brain,  lend.>t  color  to  the  view,  that  when  thought  in 

difficult — in  the  absence  of  fatigue  and  other  ordinary  causes — 

BO  increased  blood  supply  is  attracted  to  the  reprDdnctive - 

orgam. 

A  vcr>'  interesting  and  instnictive  correlation  exists  between 
the  age  of  the  individual  and  the  seikson  of  the  year  in  which 
running  away  from  home  occurs.  (Sec  Chart  III.)  From 
one  to  eight  ^  far  the  majority  leave  during  the  summer.    At 

■  ibur,  spring  takes  the  lend  of  autumn  and  winter,  and  con- 
rtinues  to  increase  until  the  seventeenth.     The  summer  curve 

begins  at  eight,  to  fall  gradually  until  at  ten,  where  it  follows 
closely  the  autumn  and  winter  curves  to  the  sixteenth  year,  join- 
ing the  spring  curve  at  .'•eventeen.  The  feeble  and  even  height 
throughout  all  ages  is  noteworthy  in  the  winter  curve.  The 
tsame  description  applies  to  the  autumn  curve,  save  that  it  is 
higher  at   the  majority  of  ages,  especially  at  nine  and  lea, 
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where  it  even  rises  above  the  summer  cur\'c.  These  two 
curves  regarded  separately  contain  but  little  interest,  merely 
showing  that  all  ages  behave  about  alike  at  these  seasons ;  but 
when  compared  with  spring  and  summer  they  indicate  that 
man,  like  the  rest  of  organic  life,  hovers  about  his  hibernating 
quarters.  The  spring  curve,  though  interesting  even  aloue, 
derives  additional  import  by  comparison  with  those  of  the 
other  seasons.  From  one  to  seven  the  number  leaving  in  spring 
are  about  equal  to  those  of  autumn  and  winter.  At  eight  the 
curve  makes  a  considerable  rise,  leaving  the  winter  and  autumn 
carves  for  below.  Doubtless  the  pht^nomenal  rise  at  this  age 
is  associated  with  the  child's  love  of  nature  and  the  varied  out- 
door activities  ^laramounl  at  this  period  of  childhotid.  The 
spring  runaway  is  a  reaction  against  the  prison  life  of  winter, 
together  with  a  strong  tendency  to  revel  in  the  out-door 
cturms  of  spring.  Chart  IV  shows  that  the  nature  car\'e 
attains  its  greatest  height  from  eight  to  eleven,  inclusive.  A 
second  and  larger  rise  occurs  in  the  fourteenth  year,  which 
continues  through  thre«  successive  years,  falling  slightly  in 
the  fifteenth  year. 

Now  from  one  to  twelve  j-ears  or  therealxiuts,  the  child  is 
neuter  respecting  much  that  belongs  to  both  priraar>-  and  sec- 
ondary sexual  differentiation.  Up  to  this  time  he  is  a  vegetative 
animal,  his  activities  being  determined  by  atavistic  tendencies 
and  by  forces  that  affect  the  vegetative  functions.  At  about 
the  thirteenth  year,  however,  the  physiological'  changes  and 
peculiar  psychosis  that  take  place  as  a  result  of  the  functional 
development  of  the  reproductive  organs  expose  the  organism  to 
a  new  play  of  forces  that  cvcnlualty  topple  the  unsettled  phys- 
iological and  psychical  elements  over  into  a  field  of  periodic 
activities  recogni/,ed  as  sexual,  or  as  irradiations  of  the^  func- 
tions. 

Considering  the  data  as  a  whole,  that  furtiished  by  mar- 
riages, spring  fever  psychosis,  and  that  of  the  runaways,  we 
arc  justified  io  the  inference  that  both  youth  and  manhood  up 
to  thirty  odd  years,  are  more  susceptible  to  the  feelings  of  sex 
and  its  irradiations  at  that  season  of  the  year  when  the  "will 
to  live  "  is  making  a  universal  effort. 

Thus  far  I  have  tried  to  develop  three  general  notions :  (l) 
the  delicate  and  vital  relation  that  exists  between  life  and  cos- 
mic forces;  («)  that  the  first  and  most  fundiment^it  effort  of 


'  For  HlCT«ture  on  tb«e  changes  see  Rank* :  Grundiiige  Jer  Phys- 
ioloKic,  iSSi.  Dan  Volum  den  Etcnciis  and  die  WcUe  dcr  grosscn 
Artcricn-PubertatBeiitwickcliitig  dcs  Henteiis  S  490-94:  Lancaster ; 
/Vrf.  Sem.,  Vol.  V,  No.  I.  The  Psychology  aod  Peilagogy  of  A<1oIm- 
cence.  Doaaldaoti:  Grawlh  of  the  Brain,  nlio  Clouitoii  :  Ncuro9«s  of 
DaT«lopnieiit. 
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life  is  to  keep  in  rapport,  in  attune  with  cosmic  and,  I  should 
■dd,  iiocial  lurces ;  (3)  that  as  a  result  of  the  first  two  condi- 
tions life  pruces9es,  both  psychical  and  physical,  have  be- 
come rhythmical ;  and  that  the  higher  the  orgsoism  the 
moic  complex  the  rhythmical  adju^tmeul,  e.  g..  the  -tavage 
must  keep  in  unison  with  his  tribe.  He  must  hunt,  dance, 
fighi  and  celebrate  victories  with  his  fellows.  The  life  of  the 
modcni  man  is  a  web  of  rhythms ;  he  must  not  only  respond 
with  the  rest  of  creation  to  cosmic  rhythms,  but  also  to  the 
manifold  periodicities  of  civilii^  life.  He  miut  keep  in 
unison  with  the  movements  of  his  trade,  with  the  pul- 
sation!<  of  his  profession  and  his  society.  He  must  keep 
step  with  the  fads  and  whims  of  his  club  or  drop  otit. 

The  thesis  maiutaincd  here  is,  that  migration  is  one  method 
adopted  by  au  orKiiuisin  to  maintain  \\s  psycho- physiological 
activities  in  attune  or  rhythm  with  those  of  the  organic  and  in- 
orffauic  world. 

It  has  become  a  universal  mrxic  b,\-  which  organisms  restore 
and  maiDlaiu  the  factors  csscutial  to  their  well-being,  be  it  for 
lif:ht,  heat,  pressure,  food,  relation  to  society,  position  iu 
trades,  profession  or  what  not.  It  is  the  mode  employed  by 
nomadic'  societies'  to  make  good  the  exhaustion  and  failure  of 
the  food  .lupply,  by  the  peiuwnt  who  comes  to  America,  thereby 
relieving  the  pressure  of  oriental  social  conditions.  The  pil- 
^mages  to  Rome,  Jerusalem  and  Mecca,  are  eSorts  to  main- 
tain a  more  complete  adjustment  to  certain  complex  rcligio- 
sociological  customs  and  rites. 

The  children'.-*  Crusade' at  the  lieginning  of  the  cjth  cen- 
tury is  perhaps  an  illustration  of  the  greatest  attempt  of  a 
body  of  human  beings  to  regain  peace  and  well-being  to  the 
body  and  soul  by  migrating.'  Coxey  and  his  army,  as  others 
have  done  elsewhere,  embraced  the  principle  to  relieve  their 
.•wcial  and  economic  Mrains  and  stresses,  /fl'hc  plnuomauiac 
breaks  the  monotony  of  the  home  by  daily  gadding  the  street.  1 1 

'SpeuccT,  Herbert :  Synthenic  Pbilotophy,  Chapter  on  Rliytbin. 

*MeCke,  W.  J.:  .\nicT.  .\iUhro..  Vol.  vril.  N.-,  4.  1895. 

'Tli«  hlstarj'  o(  tbat  pciiod  records  that  war  ami  tunnoil  wcicevcry- 
wberc  mprcmc.  DuolalJoti  and  poverty  covered  vasi  district*:  ■tn'r. 
Tation  entered  many  lioines.  hocicty  wa»  di8or|i;Htiiix'il.  Inw  ani] 
religion  a  mockery.  No  time  (or  reading  or  study. — tlie  densem 
ignorance  settled  over  tlic  land.  In  the  inidat  of  all  this  St.  Bernard 
catae  prcKchfii);  llir  fitiliireof  the  preceding  cragndes,  due  to  tin  tiinfuU 
nns  and  wauton  fully  of  Itie  pilgntna  and  aoldicrs.  The  Flolr  Sepul- 
chre muit  be  reclaimed  by  innocent  bandi.  Who  were  Hiich  ?  The 
ctaildrroof  the  land  ikoconltiiKly  10,000  German  \>ayi  and  girl*.  10  to 
16  years  of  age.  and  yi.oou  from  Prance  at  once  look  up  the  cansc 
which  *o  aoon  ended  in  every  form  of  misery. 

'Gray,  Geo.  Z.:  The  Cliiliiren'a  Crusade  or  an  Episode  of  the  ijiU 
Century. 
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The  well-to-do^tizcn,  and  globe-trolttr  yielding  to  the  popu- 
lar fashion  joins  the  annnal  summer  wave  of  European  tonrists. 
The  American  student  to  hold  his  place  at  the  crest  of  his  pro- 
fession feels  it  necessary  to  join  the  semi-pilgrimage  to  £ut9- 
pean  universilie&. 

SECTION  A. 

MioBATioN  OP  Animals. 

IHr/</  Animah. 

This  section  embodies  in  a  brief  form  the  observations  and 
Ihe'iiies  of  naturnli^s  on  migrationit  among  tower  unimals. 

Crustaceans.  "The  adult  lobster'  never  moves  up  and 
down  the  coast  like  the  migratory  fishes,  but  is  of  a  far  more 
Kdentary  disposition."  In  the  spring  months  of  April  and 
May,  however,  large  numbers  appear  to  move  from  deep  water 
toward  the  shore.  In  the  full  they  retire  to  deeper  water  again. 
This  is  proven  from  the  fact  that  they  arc  caugnt  in  from  three 
to  ten  fothoms  of  water  from  May  until  November ;  for  the 
re»t  of  the  year  fishing  is  conducted  in  thirty-fix's  to  forty 
fathoms.  If  the  spring  is  late  and  the  water  cold  the  lobster 
keep  away  from  the  sliore.  The  land  crabs  of  the  West 
Indies'  are  generally  found  in  great  aumbers  in  holes  and 
cavities  among  the  mtinntains ;    but  e%'ery  spring  they  descend 

in   immense  tiodiey  to   the   coast pursuing   so 

direct  a  line  to  the  place  of  their  destination  that  scarcely  any- 
thing will  divert  their  course.  '"When  they  have  effected 
the  purpose  for  which  they  undertook  their  journey,  they 
slowly  return,  weak  and  exhausted  ;  and  not  long  after,  mil- 
lions of  the  little  crabs,  which  have  been  hatched  on  the  shore 
may  be  seen  making  their  way  up  to  the  mountains." 

Ikskcts.  The  ^vdatory  on.-<huight  of  the  locusts  has  been 
witnessed  over  all  temperate  and  tropical  regions  and  has  quite 
a  place  in  histor>'.  We  read  in  E.xodus  :  "  And  the  locusts 
went  up  over  nil  the  land  of  Kgypt  nnd  rested  on  all  the  coa.<(t.s 

of  Eg>pt :    verj-  grievous  were  they For  they 

covered  the  face  of  the  whole  earth,  .w  that  the  land  was 
darkened  ;  and  they  did  cat  cvcr>'  herb  of  the  land,  and  all 
the  fruit  of  the  trees  ....  and  there  remained  not  any 
green  thing  in  the  trees,  or  in  the  herbs  of  the  field,  through 
all  the  land  of  Egypt. ' '  Similar  descriptions  arc  found  in  Pliny, 
Cauch,'  Figuier,*  SwainsoD,*  Wallace   and  others  of  this  mth- 

'Hetnclt;    Tin-  .Xmt^rloin  I.oh«er^  p.  io.  Wanhioglou,  D.  C,  1895. 
*Heilpriii  :    Distribution  of  Animalii,  p.  41. 
*SwainsoD  :    Habii  mil  tmliBcl,  p.  163. 
*C>Dcb  ;    llluMrniioiK  of  Instinct,  p.  tjl. 
•Piguier:    Tlie  loscct  WotlJ,  p.  303. 
*SwaiDM>o :    ioc.  dl. 

'  WbIUcc,  a.  R.  :  Cvograpliical  Dttlributioo  of  Animal*,  Vol.  1>  p. 
33,  1S7*- 
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lea  reaper  of  kU  kinds  of  fiiliagewliatever.  Sncli  i 
■i  tbe  fa&owing  are  used  in  attempting  to  express  tbeir  otm- 
bos :  "  Socb  w*s  its  dena^  that  when  tbejr  Sew  low  one 
poHo  ooold  not  aee  aoother  at  the  distance  of  tiRnty  paoea." 
"  It  touUr  intcscepted  the  solar  tight."  "  Uke  a  sbowtr  of 
Miov,  when  tbe  flakes  are  carried  obliqadv  b>'  tbe  wind." 
Mr.  Barrow  dcKTibes  a  migration  of  loctuts  of  Sonlbexn  Afirks 
ID  1797.  Tbe^  literaU5- covered  an  area  of  nearly  3,000  square 
mOea.  Wbeo  dn^-en  into  the  sea  b>-  a  northwest  wind  tbey 
facoed  npoa  tbe  sborc  for  fifty  ndits.  a  bank  three  or  four  feel 
b]|b ;  and  when  the  wind  was  amttbeast.  tbe  stench  was  so 
powerful  as  to  be  nielt  at  the  distance  of  15  miks.  Their 
BOvesKftts  arc  always  with  the  wind,  sometimes  preceding  • 
■leag  wind.  Tbe  nme  is  tme  of  the  well  known  diagoo^ 
**iUnB*"  of  South  America.  Their  mtgratiotts,  Hke  manr 
otber  ioaects,  never  occur  at  stated  times  and  seasons  as  those 
of  higher  animals,  but  depend  on  \'anoas  antmrrtnl  causes : 
•s  tlM  humidity  of  tbe  preceding  season,  tbe  intensity  and 
dinctioa  of  the  wind,  barometric  pressure  and  food  supfdy. 
*  Hudson  says :  "  Tbe  cause  of  the  Sight  is  probably  dynam* 
kal,  aSeetiag  tbe  insects  with  a  sudden  panic  and  compiling 
tbem  to  TiOix  away  before  the  approaching  tempest  The 
ayatery  is  that  tbey  should  fly  ^nm  the  wind  before  it  reaches 
flhEffl,  and  yet  travel  in  the  .<kame  direction  with  it."  1  %'enttire 
to  suggest  that  their  sudden  appearance  from  five  to  &fle<n 
nhiotes  before  tbe  wind  storm  is  due  to  the  well  known  barom- 
etric '  rii«  preceding  wind  and  tlmnder  storms. 

•  On  tbe  other  hand  the  migrations  of  several  species  of  httt* 
terries  and  the  nuptial  flights  of  ants  obey  seasonal  and 
cHtmtic  inflnences.  Kntterflte»  (notably  the  painted  Udy)  fly 
iabBgc  nombers  in  France.  England,  Italy.  SnitzcrUnd  and 

'  fladaott,  W.  U. :    TUc  Nttoraliit  ia  1a  Plata,  pp.  1^134. 
■  r>aTli.  W.  U. ;    Blemeiitary  Meteorology.  1894.  P-  Jjo- 

*  Caaeh  eitea  Kvrral  iastancn  ol  sallry.  moiil.  warm  wmh«r  inter- 
rapted  oecaitonally  with  ibowcrs  and  tbnnder  *tariii«  nhich  wet*  at*o 
perioda  of  wave  moTemenU  of  lb*  dtaKon'Ay.  "At  to  ibc  jcrcat 
Bahl^licattoD  of  iIm^c  intcets  about  the  cml  of  Majr  in  the  prcaeal 
year.  It  )•  try  no  means  miritcrions.  From  tb«  begianios  of  that 
^»atb  10  tbe  iiH.  the  wcaiher  had  been  eiceedingly  lainy :  rivers 
and  lake*  orarSowed  and  spiwl  tltdr  ion&datiou  over  itntnenae 
areas  of  low  grounds,  whereby  myriads  of  tbe  pnpacof  \heLiMlulae. 
which  noHcr  other  circa mtlances,  woald  have  resiaiBed  in  deep  water 
aad  become  tbe  pr^y  o[  tbeir  many  cnemlea.  were  brought  tato  >ba]- 
tow  water  ;  and  the  hot  weather  from  May  aist  to  May  J«h  converted 
tbove  •hallowi  into  true  hot  bcdi.  Katnrroiis  Ihandcntatmi  <al 
W«lM«r  tlierc  were  four !  dunnt;  that  week  must  have  greatly  encour- 
aged their  rapid  ileTcIopment  ioto  perfect  insecta;  and  K>  tho«c 
clouda  of  winged  tDiccts  loic  nloioat  at  outre  from  tbe  tempoianr 
•wampt  aad  were  immtdiaUly  obligtd  to  migrate  in  prder  to  imtisfy 
their  tppeiitt  at  IhfU  tfitdei  art  very  voraciomt." 
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BraKJI.  In  llie  Kiiropean  countries  their  flight  is  from  south 
to  north  during  the  spring  and  summer  months.  In  Brazil 
their  ntovenienls  are  from  north  to  south,  or  from  northwest 
to  southeast.  They  are  usually  I'rom  the  dr>'  and  districts  of 
the  interior  toward  the  verdant  forests  of  the  sea  coast  during 
May — June,  '"  Wc  could  mcntiow  many  fuels  tending  to  favor 
the  opinion  that  all  these  butterfly  migrations  arc  made  toward 
these  verdant  tracu,  for  tlie  purpose  of  breeding  or  rather 
of  depositing  their  eggs."  Iluber  has  associated  special  cli- 
matic coDditions  with  the  nuptial  6ights  of  insects.  "  Let '  us 
retire  to  a  meadow  on  a  fine  summer's  day  nt  n  time  when  they 
first  make  use  of  their  wing&"  "Ants'  arc  now  and  then 
induced  to  change  tlieir  residence.  Should  it  be  too  much  in 
the  shade,  too  humid,  too  exposed  to  the  attaclcs  of  passen- 
gers, or  too  contiguous  to  an  enemy's  quarters  .... 
Ihey  leave  it  to  lay  the  foundation.^  of  another.  Thi«  I  tiave 
denominntcd  migration."  "  During  these  flights  impregnation 
occurs,  and  their  wings  are  shed  after  alighting." 

Fish.  Their  migrations  are  variously  classified  :  in  dme  ; 
they  arc  cither  regular,  i.e.,  seasonal,  or  irregular,  many  species 
of  the  anadrouious  fishes  furnish  examples  of  seasonal  migra- 
tion, long  and  irregular  absences  of  the  bluefish  and  chub 
mackerel  from  our  shores  represent  the  latter:  Indirection, 
Et  may  be  said  that  they  migrate  roughly  in  three  planes:  (1) 
a  horizontal  plane  extending  toward  or  from  the  equator — such 
moveiueiiLi  are  largely  c-ontrolled  by  temjierative  conditions : 
(3)  a  plane  at  right  angles  to  the  first,  to  or  from  the  shores, 
caused  by  the  fish  seeking  a  stratum  of  water  of  an  agreeable 
temperature,  and  also  by  the  stimulus  of  the  spawning  season. 
Ichthyologists  arc  now  of  the  opinion  that  movements  in  this 
plane  constitute  the  great  majority  of  their  migrations ;  (3) 
a  vertical  plane  to  which  Goode '  has  given  the  name  "  bathic 
migrations."  Such  movements  are  controlled  by  temperature, 
wind.*,  current-s  and  light.  It  is  generally  thought  that  the 
causes  of  these  several  movements  arc  due  to  changes  in  tem- 
perature, a  desire  for  suitable  places  for  spawuing  and  to 
search  for  food.  Winds,  currents,  light  and  density  of  the 
water  are  also  regarded  as  minor  factors. 

The  most  jMtent  of  these  fiictors,  however,  is  temperature. 
I  shall  enumerate  only  a  few  of  the  best  confirmed  observations. 

TeiMfiera/un.  The  optimum  temperature  for  the  menhaden 
is  60° -70"  Fahrenheit,  that  of  the  herring  is  45''-55*'  Fahren- 
tuil.     The  former  is  a  warm,  the  latter  a  cold-water  species. 


'Hubcr:    Ant*,  p.  96. 

■CkDCta :  tof.  eil..  pp.  148-151. 

■Goode,  G.  Brown:    D.  S.  Report,  Ptih  and  Fiiiberies,  p.  51, 1B77, 
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Accordingly.'  whcti  the  m^nhadcD  desert  the  Gulf  of  Maine 
they  arc  replaced  by  ihc  licrriag.  Cold  weather  drives  the 
menliadea  to  the  warm  MnVi  (bnthic  inigratioDs) ,  while  it 
brings  the  herring  to  the  surface.  The  relatiou  bctw-eeu  the 
distribution  of  heiriug  aud  the  degree  of  heat  iu  the  water 
has  an  important  liexring  upon  the  herring  6shcrics  ;  "  since,' 
when  the  heat  of  the  surface  water  is  abo\'e  55°F.  herring  are 
seldom  Hceii :  as  this  decreases  they  make  their  appearsnce. 
This  is  so  well  established  that  now  the  herring  Bshery  ou  the 
coast  of  Scotland  is  largely  regulated  by  the  temperature  ob- 
served, and  when  it  is  decidedly  above  55**  the  herring  are  not 
looked  for."*  The'  extent  of  the  catch  of  anchovie.s  aloug  the 
shorn  of  Scotland  during  the  fishing  season  is  (at  least  largely) 
dependent  on  the  temperature  of  the  water  during  the  mid- 
.Hutnmer  mouths  of  the  preceding  year. 

Search  for  Food.  Baird  obser^-es  that  oceanic  currents  have 
a  more  or  less  influence  upon  the  distribution  of  fishes.  This, 
however,  depends  more  upon  their  pursuit  of  the  le*t  inde- 
pendent alga;,  jelly-fish,  crustaceans,  ascidians.  etc.,  that  float 
hither  and  thither  with  the  currents.  Prof  Mobius  (quoted 
by  Beard),  in  investigating  the  food  of  the  herring  in  the  Ger- 
man seas  finds  that  the  abundance  of  herring  in  any  one  season 
is  in  strict  proportion  to  that  of  the  shrimp.  A  direct  and 
combined  effect  of  food  and  temperature  upon  fish  movements 
is  found  in  San  Francisco  Bay.  This  bay  receives  the  waters 
of  two  very  Itirge  ri^trs.  which  bring  down  constantly  a  large 
amount  of  minute  animal  and  vegetable  life,  much  of  which  finds 
a  congenial  home  iu  the  bay.  thus  furnishing  a  large  and  varied 
quantity  of  food  for  its  fish  life.  The  temperature  of  the  bay 
is  almost  constant,  varying  only  a  few  degrees  at  any  season  of 
the  year.  The  constancy  of  these  two  m"St  important  factors 
(food  and  temperature)  throughout  the  year  ought  to  reduce 
migrations  to  a  minimum.  Observati()n.s  confirm  this  supposi- 
tion.' The  official  report  reads;  "That  the  conditions  are 
extremely  fevorable  to  the  support  of  aquatic  life  is  demon- 
strated in  the  rapid  increase  and  fiemtanml  rtsidente  (italics 
mine)  of  the  several  fine  food-fishes  introduced  from  the  At- 
lantic coast  by  the  government.  Some  of  the  fishes  thus 
acclimatUcd  are  naturally  anadromons.  but  in  San  Francisco 
Bay,  contrary'  to  their  usual  migratorj-  habits,  they  do  not 
appear  to  have  any  desire  to  spend  mucli,  if  any,  of  their  ex- 
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'Coodc,  G.  Brown:  U.S.  Fisb  Com.  Report,  p.  71.  1877. 
•BalrJ.  Spencer  P.;   D.  S.  Fish  Com.  Report,  p.  55,  ifeS. 

*  BottemaoQC,  C.  J.:  p.  340.  Vol.  I.  lour.  Marine  Btolog.  Ass'n. 

•  Wilcox.  W.  A.:  Pisherics  of  tlie  Pacific  Caa»c.  C.  S.  Pisb  Com.  Re- 
port, ifl9j. 
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tstence  in  the  ocean. ' '  Another '  example  of  the  sufficiency  of 
Ibod  and  limite<l  range  of  tein^ierattire  cJiecking  the  waiidcnng 
of  fish  is  furnished  by  the  menhaden  that  may  be  found  at  all 
seasons  of  the  year  along  the  coasts  of  Ga.  and  S.  C.  Only  a 
partial  migration  occurs  in  roid-winler,  which  is  now  believed 
to  extend  only  a  short  distance  seaward. 

Wind,  Light,  etc.  Herr  von  Freedon  (quoted  by  Goode) 
finds  that  warm  winds  and  clear  skies  of  the  North  Gennan 
seas  are  ctrfnctdeut  with  large  catches,  and  viet  verjaj'  "  A 
bright  sunny  day."  says  Baird.  "  will  freijuenlly  call  up  fonns 
that  arc  never  seen  at  any  other  time,  while  others,  again,  only 
approach  the  sur&ce  on  cloudy  days,  or  even  in  llie  night,  ex- 
clusively." Experts  testify  that  along  the  shores  of  Scotland 
thunder  stomiii  of  some  magnitude  and  extent  affect  seriously 
the  quantity  of  the  catch  on  the  following  day.  If  any  are 
caught,  it  is  at  extreme  depths. 

Movfments  AffttUd  by  Enemiet.  Salmon  are  known  to  en- 
tirely abandon  a  particular  section  of  sea  coast  by  the  onslaughts 
of  the  while  whales  and  porpoises.  In'  the  fall  of  '94,  owing  to 
tbevast  numbers  of  blucfish  and  »(]ueteague  (deadly  enemies 
of  the  menhaden)  in  the  vicinity  of  Monlauk  Point,  large 
schools  of  menhaden  were  detained  in  Gardiner  :ind  Ncikj>e.igue 
bays  weeks  beyond  their  usual  time  of  departure,  and  were  un- 
able to  fcrach  the  ocean  until  their  enemies  bad  left.  Al>out 
October  21st  the  blueli.-<h  disappeared ,  and  the  departure  of  the 
menhaden  rapidly  ensued.  In  fact,  so  great  is  the  fear  of  the 
mcabaden  for  the  bluefifth — a  veritable  corsair— that  the  for- 
mer are  known  to  reverse  the  course  of  their  annual  migra- 
tions for  several  weeks  should  the  latter  appear  in  their  front. 

Reproduetive  Imtind.  The  movements  associated  with  the 
reproductive  period  give  the  clearest  evidence  of  a  migrating 
instinct.  Moving  from  an  uncomfortable  to  a  comfortable  tem- 
perature, seeking  light  of  projjfr  intensity,  pursuing  and  cap- 
turing prey  are  activities  of  the  more  ^mple,  reflex  tyjie — a 
reaction  to  a  simple  ^timuliu.  True,  migrating  movements  arc 
in  obedience  to  stimulus,  but  a  stimulus  of  a  very  complex  sort, 
it  is  periodic  and  penislenl  leading  to  the  execution  of  large  and 
definite  tasks,  impelling'  the  species  to  a  particular  spot  at  a 
fixed  time.     They  are  peformances  larger  than  individual  ex- 

»U-  S.  I'i«h  Com.  Rt-port.  p,  40.  1877. 

•B«ltd.  S.  F.:  toe.  cil.,  p,  57.  1886. 

*Smitb.  II.  M.:  Bnllctin  of  U.  S.  Com.,  1645.  p.  199. 

*Tbe  long  founie^s  o(  caladromooft  fista  give  uiiiiitstkkAble  cvj- 
dcDcc  of  an  inherited  ocdvitv  ("primnry  automatic"  by  aonic 
•athor*.  "congenital"  by  oibcr*).  "  TlitR  *pccica  of  flnli,  reprcMnleil 
by  tliccel.  are  boni  in  the  •««,  ascend  Ihr  rlvcnt  ami  reach  thdr 
maturity  iu  two  to  four  yean,  anil  ibea.  when  mature.  dcMcnd  to  the 
ocean  to  (pawn,  and  poutbly  never  leave  it  again." 
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perience,  and  too  clear-cut  and  purposive  to  be  ascribed  to  I'tn- 
medinte  sense  experience.  As  sexusi  maturity  approaches 
the  stimulus,  which  has  its  origin  in  the  developing  repro- 
ductive organs,  wgt»  it  to  IcAve  the  occftn  and.  entering 
the  mouth  of  a  river,  to  joumej-  upward,  often  thousands  of 
mileii,  to  its  source  in  the  mountains.  Classical  examples  of 
this  sort  are  the  seasonal  migrations  of  the*  salmon.'  tunny* 
herring.*  shad  and  sturgeon  up  riveiB  or  into  quiet  estuaries 
for  the  purpose  of  spawning. 

Birds.  The  mystery'  and  superstition  that  has  hovered 
about  bird  movements  are  dutsolvitig  l>efore  sober  and  careful 
observation.  The  problem  is  by  no  means  solvcd,bat  it  has  been 
brought  from  the  region  of  folk-lore*  and  the  mere  ' '  wonder ' 
stage  "  unci  given  a  seat  alongside  other  unsolved  problems  as 
anger,  hunger,  fear,  etc.  True,  the  progress  for  the  piast 
twenty  years  has  been  so  feeble  and  unsaiUfactory  that  some 
scientists'  discourage  theoretical  speculations  on  the  subject, 
regarding  them  not  only  useless,  but  a  positive  injury  to  real 
otwcrvalions  of  nature  Despite  these  backward  conditions 
two  groups  of  theories  are  set  forth.  To  the  first  group  I  have 
applies!  for  the  want  of  a  belter  term  kineiogenefte,  and  to  the 
second  group  physiogetitlU ;  meaning  by  the  former  such 
theories  as  make  food,  geological,  and  the  sc\'cral  climatologi- 
cal  elements  the  effective  causes  in  origiiiatiug  the  instinct,  by 
the  second,  the  periodic  physico-chemical  processes  that  are 
coincident  with  the  reproductive  and  moulting  seasons. 

Kinetogtnttic.  Faber  [i|uoted  by  Homeyer)  says  ;  "That 
nature  divided  every  individual  into  two  irresistible  impulses  ; 
the  wandering  impulse  iwanderungilrieb),  and  the  homesick 
impulse  (heimwehtrieb),"  The  bird  shows  the  former  when 
it  leaves  the  place  of  its  nativity  and  repairs  to  a  region  mually 

'  Romatiet) ;  AtiiinBJ  Iiilelligence.  p.  194. 

*"  At  this  time  the  king  of  fishes  (salmon)  Is  In  physical  perfcetlon, 
with  (cw  rivals  in  be»uiy  or  strength  or  fierce  enerity  or  indomitable 
C0UT^[c  •nd  pericTerance  ;  but  its  strength  Is  toon  fully  tkxed  \u  sar- 
moNiititig  the  obstaclca  and  In  fighting  the  rlrals  which  oppo«c  Its 
progtvM.  until  at  last,  worn  and  vtixa,  torn  and  mangled  b^  battle, 
and  batttrcd  by  rocks?  and  nfajrlnool*?  (qne«tion  maikt  mine}  with 
ita  skid  in  rags,  its  fin*  crippled  and  bicvdjug.  ....  uolhiiiv 
of  lu  kingly  nature  remaina  except  the  indomitable  impnUe.  which 
□o  hardships  can  quench,  dill  urtjin^  it  upwnrd.  until,  if  any  life 
it  led.  it  at  Ia*t  reaches  the  biMTdiug-Kround."  W.  K.  Brooks, 
]^}p.  Sci.  Month.  Vol.  Lit.  1S9S.  pp.  7S4-S5.  (Prof.  Brooks's  article 
apj>ear«d  after  tbln  section  had  been  written.) 

■Swainaon :  li><.  cit.,  p.  >6.;. 

'Wallace,  A.  K.:  Geographical  Distribution  of  Animals,  p.  19,  1876. 

*Ncvrton  :   Birds.  Kncy.  BrltoDnka. 

•Wallace.  A.  R,:  loc.  (it.,  p.  ai. 

^Brooka.  W.  K.:  he.  tit.,  p.  786. 

•  Homeyer,  B.  F.:  0ie  Waudcrungen  Der  Vogel,  Leipzig.  i86t. 
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characterized  by  new  foods  and  climatic  elements,  the  latter  by 
its  return  after  a  season  to  its  birthplace. 

Darwin's  tbeor>*  is  that  tlic  ancestore  of  migratory  animals 
were  annually  driven  by  a^ld  or  want  of  food,  to  travel  slowly 

iiouthwards and  that  this  compulsory  travelling 

would  become  an  instinctive  passion. 

Palmin'  ondertoolc  in  i8;6  to  verify  Darwin's  tbeory  from 
the  study  of  geological  history.  He  worked  out  in  detail  nine 
great  route*;  traversed  by  birds  Iti  their  pasMixe  from  Grveii land 
and  northern  Etirasta  to  Africa,  southern  Asia  and  Ihc  ICast 
Indies.  A  glance  at  the  routes  shown  tliac  the  presence  of 
water  in  the  pa.-<t  .tnd  present  in  the  form  of  n\xrs.  lakes,  seas 
and  ocean  is  the  major  factor  in  dciennining  the  bends  in  tbe 
courseof  tbeir  flight.  These  routes  pertain  tobog  and  water  birds. 
They  are  quite  circuitous,  e.  c. ,  the  most  direct  route  for  the 
crane  living  on  the  shores  of  the  Baltic,  to  its  winter  home  in 
northern  Alrica,  t.-«  across  the  Alps  and  along  the  east  sliore  of 
Italy.  Its  actual  route  is  up  the  Rhine  to  near  its  source,  and 
down  the  Rhone  to  tliesea,  and  then  aloug  the  west  shore  of 
Italy  and  Sicily  across  to  Africa.  The  most  direct  route  (or 
the  wagtail  from  Orccnland  to  a  warmer  climate  is  along  the 
eji-ileni  cixi.si  of  North  ,\iiicrica,  instead  of  this  it  strikes  twidly 
out  to  the  S.  E, .  across  the  Atlantic  toward  the  shores  of  Nor- 
way and  the  British  Islci.  Ornitliologi^ts  are  agreed  that  most 
of  our  eastern  birds  come  to  us  through  Mexico,  and  in  return- 
ing to  their  winter  homes  in  Central  America,  they  travel 
through  Texas  and  Mexico,  and  are  unknown  in  Florida  and 
the  West  Indies.'  Others  have  come  to  us  through  Florida, 
and  in  returning  to  tbeir  winter  quarters  do  not  pass  through 
cither  Texas  or  Mexico.  This  is  best  illustrated  t>y  the  bobo- 
link, an  eastern  bird,  which  breeding  from  New  Jersey  north- 
ward to  Nova  Scotia,  ha.-*  si>read  westward  until  it  luw  reached 
Utah  and  northern  Montana.  But,  and  here  is  the  interest- 
ing point,  these  birds  of  the  far  west  do  not  follow  tbeir  neigh- 
bors and  migrate  southward  through  the  Great  Basin  into 
Mexico,  but  ....  retrace  their  steps  'and  leave  the 
Ouited  States  by  the  ronndnbout  way  of  Florida,  crossing 
thence  to  Cubs,  Jamaica  and  YiKatan,  and  wintering  south  of 
the  Amazon."  While  in  some  cases  tbe  relation  of  the  route 
to  the  conditions  for  procuring  food  is  clearly  evident,  in 
species  like  the  wagtail,  ciderduck  and  bobolink,  no  such  rela- 
tion exist  at  present.  'This  loct  brings  to  the  front  the  per- 
manency of  the  routes,  and  fully  justifies  tlie  inference  that 
not  only  the  impulse  to  migrate,  but  abo  tbe  direction,  is  an 
inherited  tendency. 


iPalmtn,  J.  A.:  Die  Zantrusen  dc 
•Chapman.  V.  U.:  Bird  Life.  A]>pl 


■a  dcT  Vaf{«l.  tjelfitig,  1B76. 
Icioii,  1898. 
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The  bobolink  of  Utah  did  not  leam  their  route  in  one  genera- 
tion ;  they,  in  all  probability,  inherit  the  experience  of  couotless 
generations,  slowly  acquired  as  the  species  extended  its  range 
westward.  But  how  shkllweaccount  for  the eiderduck, the  wag- 
tail and  puffin,  wholly  disregarding  land  forms  in  a  portion  of 
their  route,  and  faithfully  following  them  in  others.  Weis- 
mann,  Darwin,  Palmin  and  others,  believe  that  these  routes 
are  older  than  the  present  topographical  conditions,  that  what 
is  now  sea'  was  land  in  a  past  geological  age,  furnishing  way 
stations  of  food  just  as  the  littoral  and  fluvial  routes  do  at  the 
present  time. 

The  study  of  route  migration  emphasizes  two  things,  (t)  that 
the  migrating  impulse  is,  at  least,  partly  inherited.  (2)  That 
its  antiquity  dates  back  to  former  geological  periods.  It  has 
also  directed  the  attention  of  the  movements  of  single  species, 
and  given  bints  on  the  relation  of  bird  movements  to  food,  but 
it  does  not  account  for  the  origin  of  the  vast  movements. 
Allen,'  Spencer,'  Darwin*  and  others  say  in  substance,  that  the 
instinct  grew  out  of  a  series  of  freezings  and  thawings  of  the 
glacial  epochs,  that  bird  life  must  have  been  crowd^  south- 
ward, and  the  struggle  for  life  thereby  greatly  intensified.  The 
less  yielding  forms  may  have  become  extinct ;  those  less  sensi- 
tive to  climatic  changes  would  seek  to  extend  their  range  by  a 
slight  removal  northward  during  the  middle  intervals  of  sum- 
mer, only,  however,  to  be  forced  back  again  by  the  recurrence 
of  winter.  These  incipient  migrations  must  have  been  grad- 
ually extended  and  strengthened  as  the  cold  wave  receded,  and 
opened  up  a  wider  area  within  which  existence  in  summer  be- 
came possible.  What  was  at  first  a  forced  migration  would 
become  habitual,  and  through  the  heredity  of  habit  give  rise  to 


>  This  may  be  illnatrated  by  the  ronte  taken  by  the  crane  and  eider- 
duclt  from  the  month  of  the  river  Rhone  to  the  shores  of  Africa.  In- 
stead of  striking  directlv  across  the  sea  from  the  Rhone,  they  j>ass 
along  the  west  coaat  of  Italy,  via  Sicily,  and  from  thence  to  Africa. 
It  ia  pretty  well  established  that  the  Mediterranean  Sea  was  divided 
into  two  halves  by  an  isthmns  between  Sicily  and  Africa,  which  birds 
followed  in  their  migration  north  and  sonth.  This  strip  of  land  began 
to  sink  gradually,  the  flat  places  becoming  boga,  and  later  so  many 
little  straits,  the  higher  places  would  form  a  chain  of  islands,  Sicily 
beine  the  last  surviving  liak  in  the  chain.  These  bogs  and  islands  in- 
stead of  indticing  the  b;rds  to  change  their  course  wonld.  if  anything, 
rather  tend  to  strengthen  their  preference  tor  it  on  account  of  the 
variety  and  quantity  of  food  fnrnished  by  such  land  forms.  So  that 
by  the  time  of  a  complete  submergence  the  inherited  tendency  for 
this  particular  route  would  have  become  so  strong  that  it  impelled 
them  to  cross  this  vast  sheet  of  water. 

«Allen,  A.  J.:  Scribner's  Month.,  Vol.  XXII,  pp.  932.938,  1881  ;  also 
Bulletin.  Nuttall  Oraith.  Club,  Vol.  V,  1880. 

■Speucer:  Prin.  Biology,  p.  413. 

*Darwin  :  Origin  of  Species,  p.  343. 
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the  instinct.  Temperature  and  Tood  are  tlie  principAt  factors  in 
tbU  theory. 

Tbe  metabolism  of  the  bird  exceeds  tliat  of  all  other  verte- 
brates. This  call.s  for  abundant  and  nutritious  food,  and 
enpecially  dnring  the  breeding  season.  So  vital  is  this  relation 
that  Wallace  is  disposed  to  regard  the  migrating  instinct — ' '  as' 
an  exaggeratiou  of  a  habit  common  to  all  locomotive  animals 
of  moving  about  in  search  of  food. ' '  Indeed  Hudson'  has  found 
that  abundance  of  food  may  change  ihe  time  of  tbe  breeding 
season. 

*  "la  the  island  of  Goree  tbe  swallows  remain  through  tbe 
whole  >-ear  becau.se  the  wnrnitb  of  tbe  climate  enables  them  to 
lind  food  at  all  seasons."  Allen'  has  shown  that  the  distance 
traversed  by  the  migratory  kind  in  [lassing  from  their  summer 
to  their  winter  homes  is  in  direct  relation  to  their  habits  in 
respect  to  food.  Yet  while  the  effect  of  food  upon  bird  life  is 
direct  and  vital,  it  doen  not  explain  ^itisfactorily  the  periodicity 
of  the  impulse,  the  regularity  to  a.  day  n-ith  which  some  birds 
letuni  to  their  nesting  places.  In  fact  it  does  not  account  in 
many  ca.'tes  for  the  southward  movements.  The  swift*  and 
cuckoo  both  in  America  and  England  leave  for  the  South  when 
nature  is  in  her  richeit  abundance  and  Ihe  temperature  fairly 
constant.  Many  birds  leave  their  winter  homes  in  the  tropics 
in  the  height  of  the  tropical  spring  when  insect  and  vegetable 
food  are  daily  increasing.  They  leave  a  land  of  plenty  for  one 
from  which  the  snows  of  winter  have  barely  disappeared,  often 
coniingsoearlyihat  unseasonable  weather  forcestbem  to  retreat. 

This  advancing,  checking,  stopping  suddenly  or  even  retreat- 
ing temporarily  led  Prof.  Cooke*  to  study  the  relation  between 
meteorology  anil  migration.  His  cxteii.-i-ive  data  suggests  a 
correlation  between  successi^-e  "bird  wave"  or  "migration 
wflve"  and  tbe  "warm  waves  "  in  the  atmosphere.  Theinv-es- 
tigation  was  not  a  complete  one  and  is  doubtless  subject  to 
errors  and  corrections.' 

It  seems  clear  in  some  cases  that  temperature  exerts  a  direct 
inSnence  upon  their  movements,  but  it  sheds  no  light  upon  those 
very  definite  migrations  that  occur  in  equable  temperature  and 
abundance  of  food.  ^.  g.,  swift,  cuckoo,  bobolink.     Many  Ka.st- 


•  WaUuc.  a.  R.:  lot.  eit..  p.  31. 
•HuUwm.  W.,  H.:  loc.  til.,  p.  6j. 

•  Ribot,  Til.;  Hernlity.  p.  i6. 

•  Allen,  A.  J.:  ScHbner's  Month.,  Jm.  eit. 
*Caacli :  loc.  at.,  p.  ij8. 

■Cooke,  W.  W.:  Repon  on  Bird  Mlgrailon  la  th«  MlM.  Vfllley, 
i8S«-9s. 

'Alurtherattempt  hiubecn  msde  to  represent  Kraphicclly  the  migra- 
tion of  btrila  ■!!(]  tht  compofiitoa  of  the  aTj-fauiiB  chmigtBg  with  tbe 
*«i«ou.    W.  W.  Sionc,  The  Auk,  Vol.  VJ,  p.  119- 
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em  species  move  southward  not  a«x>rdiDg  to  temperatnre 
changes,  but  rather  with  respect  to  food  changes.'  Wellace 
and  Chapman  contribute  evidence  showing  that  temperature 
and  weather  elements  in  general  have  ver>-  little  to  do  with  the 
time  of  their  arrival  or  departure.  They  consider  temperature 
effective  only  as  far  as  it  effects  food  supply.  The  Pine  War- 
bler's wide  area  (i6  degrees  parallel  oflatitude)  of  nidificatiou  is 
a  case  in  point  showing  that  temperature  alone  is  not  the  factor 
that  determines  bird  distributioo  and  migration.  Again,  if 
food  and  climatic  elements  were  the  sole  factors  in  originating 
the  impulse,  the  periodic  migrations  within  the  tropics  would 
remain  mysterious,  because,  there,  these  factors  are  compara- 
tively uniform  throughout  the  year. 

Physiogenetic.  I  think  it  quite  probable,  that,  if  a  carefiil 
record  of  a  bird's  metabolism  were  kept  thronghout  the  year, 
and  expressed  graphically,  it  would  show  among  other  things 
two  distinct  evetvations,  a  large  one  at  the  approach  and  during 
the  reprodutive  period,  and  a  smaller  one  at  the  moulting  sea- 
son. Facts  are  not  wanting  which  lend  this  supposition  some 
degree  of  certainty. 

It  is  well  known  that  both  pbydological  and  mental  changes 
more  or  less  varied,  occur  in  nearly  all  species  from  crustaceans 
to  and  including  species  of  anthropoid  apes,  during  the  pro- 
creative  period.  Darwin*  in  his  thesis  of  sexual  selection  pre- 
sents an  immense  number  of  facts  on  this  point,  especially  on 
the  changes  that  occur  in  secondary  sexual  characteristics. 
These  changes  reach  their  climax  in  birds.  The  voice,  plumage, 
comb,  wattles  and  weapons  of  various  sorts  are  all  brought  to 
their  greatest  possible  perfection.  These  secondary-  sexual 
changes  are  paralleled  by  more  fundamental  and  important 
ones  in  the  primary  organs  before  their  flight.  In'  the  case  of 
sea  birds  dissection  shows  an  enlargement  of  the  sexual  organs 
before  their  flight  —  those  of  the  male  enlarge  first.  The  deposit 
of  eggs  by  the  trout  and  salmon  soon  after  their  arrival  to  the 
spawning  areas  is  evidenceof  ovarian  activity  even  before  migra- 
tion began.  The  parturition*  of  the  seal  occurs  within  a  day 
or  two  after  her  advent  to  the  rookery.  Stork,*  geese,  and 
members  of  the  Hirundinae*  family  display  unusual  acti\ity 
previotis  to  their  flight. 

These  periodic  ' '  self-assertions ' '  of  the  reproductive  energy 
induce  physico-chemical  changes  throughout  the  whole  organ- 

»  Newton,  Prof . :    See  article  in  Ency.  Britannici. 

"Dawin  :  The  DcBcent  of  Man,  po,  J70-555. 

»  Chapman,  F.  M.  :  The  Ank,  Vol.  XI.  1894,  pp.  la-i?. 

*  Elliot,  H.  W. :    An  Arctic  Province,  p.  aBa. 

•Swainion  :  loi.  cil.,  p.  a6i- 

•Canch  :  loe.  cit-,  p-  'Jo- 
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ism,  thereby  ill-adjusting  it  to  external  conditions  which 
before  favored  and  promoted  welt-lwing.  Influenced  by  this 
new  development  of  organs  and  ciicrgj' their  vct>'  nature  seems 
altered  ;  and  while  the  climate  they  formerly  delighted  tti  has 
thtis  gnnvn  irritating  and  irksome,  they  fed  a  craving  for  one 
in  which  the  procreative  impulse  mar  best  be  carried  into  effect. 
Similarly,  the  "moulting season  "  works  physiological  changes 
of  the  greatest  imporlance  for  the  individual.  If  the  physico- 
chemical  changes  of  the  procrcsitive  period  are  in  the  interests 
of  the  species,  the  race,  those  of  the  moulting  season  are  for 
the  individual.  During  this  »ea.son  hctLicease  to  hiy,  birds  quit 
.singing.  Natnnili.-itK  spt-iik  of  them  as  "  moping."  Peafowls 
hide,  courting  and  love  antics  cease.  Rich'  food  and  excited 
antics  are  re<)ui»te  to  the  moulting  process.  "This  feverish 
condition  is  accompanied  with  a  higher  degree  of  sensibility, 
which  renders  irksome  and  aggravating  thotte  impressions  of 
the  air  which  liefure  were  pleasing.  An  appetite  for  new  kindit 
of  food  may  be  a  natural  accompaniment  of  this  state  of  the 
body.  The  moulting  process,  per  se.  occurs  in  migratory  birds 
as  soon  as  they  complete  their  southward  journey.  These 
considerations  point  slrongly  to  the  concliLsioii  that  both  the 
konifa.'ard  and  culwarJ  migrations  have  a  physiological  l>a.'>is, 
and  that  these  processes  sen-e  as  a  stimulus  to  the  nervoas 
mechanism  which  discharges  in  terms,  so  to  %peak.  of  migra- 
tions. There  arc  also  two  other  motives  a.ssociatcd  with  the 
breeding  seasons  that  set  in  motion  almost  all  forms  of  life. 
The  first  includes  all  those  flcti\'ides  connoted  by  "sexual  se* 
lection."  the  second  is  the  search  for  suitable  brnding  areas, 

Ammats,  which  are  at  all  other  times  solitary,  including  most 
camivora.  seek  the  opposite  sex  of  their  species  during  the 
rutting  sea-son.  The  lion,  tiger  and  the  entire  family  of  FelJ- 
dsc,  Imth  n-ild  an<l  domestic,  lead  solitary,  selfish,  vegetative 
lives,  except  during  the  season  of  love.  The  sexes  of  the  arctic 
reindeer  keep  apart  except  at  the  courting  smjwn.  The  .-iame 
is  true  of  the  wild  turkey,  *  the  grouse,  and  certain  vultures  of 
the  U.  S.  The  male  chaffinches  in  Sweden  never  migrate. 
The  females  go  south  in  September  and  return  to  Sweden  in 
April,  where  they  are  fought  for  to  the  finish  by  the  males. 
Pairing,  according  lo  Darwin,  is  effected  by  the  "•law  of  bat- 
tle," Describing  it  among  birds,  he  says,  "when  many  males 
cougregate  at  the  same  afipointeil  sfial  and  fight  togetlier,  as  in 
the  case  of  grouse  and  various  other  birds,  they  arc  generally 
attended  by  tlie  females  which  afterwards  pair  with  the  victo- 
rious combatants."     The  point  urged  here  is  that  the  desire 


■Brehm,  Dr.  A.  B.:  Bird  Life,  p.  373. 
*  Darwin  ;    Dnccnt  of  U>a,  f.  ii6.  etc. 
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for  a  mate  or  mates  brings  together  periodically  great  aggre- 
gations of  life,  that  otherwise  would  have  met  perhaps  by 
chance.  Maynotthe  desire  for  a  mateand  the  repeated  bodily 
experiences  excited  in  what  was  at  first  accidental  meetings 
and  pairings  have  become  pennanently  associated,  so  that  the 
desire  for  a  mate  is  immediately  followed  by  a  journey  for  one, 
or  to  the  "breeding  ground?" 

The  search  for  suitable  breeding  areas,  it  appears,  is  prompted 
by  two  causes :  first,  suitable  food  and  shelter  for  the  young ; 
second,  the  well  known  desire  that  so  many  animals  have  for 
seclusion  during  the  reproductive  period.  In  feet  nearlyevery 
species  of  the  great  badcboned  series  wilt  seek  at  the  approach 
of  this  season  some  retired  part  of  their  haunts  or  range  in 
which  to  bring  forth  their  young.  Probably  the  second  desire 
grew  out  of  the  first,  especially  out  of  the  necessity  for  shelter 
for  nest,  eggs  and  helpless  young. 

The  female  of  the  reindeer'  of  Norway,  of  the  common  stag*, 
of  the  long-tailed  deer  of  the  British  Isles,  of  several  species  of 
*monkey'  isolates  herself  from  her  congeners  and  other  forms 
of  life  for  a  fortnightor  more  duringparturition.  The  annual* 
return  of  the  seal  to  her  "rookery,"  at  the  breeding  season  is 
absolutely  necessar>-  for  the  perpetuation  of  the  species.  The 
young  seal  from  the  moment  of  birth  to  a  month  or  six  weeks 
is  utterly  unable  to  swim.  Especially  is  it  necessary  that  birds 
should  select  safe  breeding  grounds,  nests,  eggs  and  birdlings 
are  fragile,  helpless  objects,  an  easy  and  tempting  prey  to  ene- 
mies. There  is  no  wonder  tobe  attached,  then,  to  the  fact  that 
birds  above  all  other  creatures  are  most  circumspect'  about  the 
location  of  their  breeding  sites. 

In  England  the  chaffinches  and  a  host  of  other  birds  spend 
the  winter  in  the  open  country  but  at  the  approach  of  spring 
come  to  the  gardens,  hedgerows  and  fruit  trees  because  these 
places  offer  better  security  for  nesting  than  the  wood  or  heath. 
The  starling  spreads  itself  over  the  country  of  Cornwall  in  the 
winter  and  in  the  spring  immense  fiocks  desert  their  food  area, 
though  only  to  proceed  to  the  distance  of  a  few  miles,  for  the 
sake  of  a  place  in  which  to  hide  their  nests.  Chapman  men- 
tions several  species  of  tropical  sea  birds  that  resort  each  year 
to  some  rocky  islet,  "  rookery,"  where  they  may  nest  in  safety. 

■Darwin  ;  The  Descent  of  Man,  p.  503. 

»  SwBinson:  loc.  eit.,  p.  375. 

■Hartman:  Anthropoid  Apes,  pp.  347-48. 

"Heape,  W.r  Philo.  Trans.,  Parti,  p.  4'3>   1894. 

'Elliot,  H.  W.:    loc.  eit.,  p.  387. 

■  It  is  not  to  be  understood  that  birds  are  conscious  of  the  superior 
advaotagei  of  these  sites  any  more  than  they  are  conscious  of  the  fit- 
ness of  the  materials  (graases,  hair,  sticks  or  innd)  nsed  in  nest  bnild- 
ing. 
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These  movements  are  nsaally  regarded  «3  noa- migratory,  and 
yet  the  object  is  the  same,  and  the  migration  as  regular  as  that 
which  prompts  a  wagtail  or  a  puffin  to  wing  its  way  from  the 
Mediterranean  tn  ilie  arctic  regions. 

'Brcbmsays:  "The  act  of  migration  stands  in  a  certain 
way  connected  with  the  bu&iiteas  of  breeding  and  moulL" 
*  Wallace  has  cniphasi/ed  the  nccrsMty  of  separating  the  tub- 
sisUnft  aud  breediHg  areas  malcing  food  and  safety  during  the 
ne-)ling  period  the  causal  elements  or  initiative  factors. 

These  two  authors,  taken  together,  correlate  the  reproduc- 
tive and  moulting  processes  aud  the  instinct  for  seclusion  with 
that  of  migration.  To  cover  the  facts  of  perioditily,  of  all  real 
migrations,  the  immense  distance,  and  direttion  of  some  of  the 
routes,  I  should  restate  and  add  to  the  above  theories  in  some- 
what this  fashion  :  The  incipitnl  Jadon  in  originating  the 
migrating  iittlind  are  the  COISCIDRNCES  of  the  phytito-fhemical 
thanges  and  the  instinetive  detire  for  iedusian  and  for  suitable 
ireediiig  areeu  tifitA  the  periodicity  of  the  seasons,  [fit  had  hap- 
pened that  secluded  and  suitable  pairing  and  breeding  grounds 
had  always  been  selected  in  an  east  and  west  line  from  their 
area  of ' '  subsistence, "  i(  is  probable  that  the  powerful  instinct  as 
we  know  it,  would  never  have  originated.  b«canse  the  climatic 
and  food  elemenu  could  never  have  co-operated  with  the  pro- 
creative  factors:  on  the  other  hand  it  appears  as  equally 
improbable  that  the  instinct  should  have  originated  in  the 
absence  of  the  desire  for  seclusion  or  suitable  br^ing  grounds 
or  the  ever  recurring  physiological  changes  which  mark  the 
annual  cycle  of  bird  life' 

This  Iheor>-  explains  a  number  of  iacxs  connected  with  bird 
migration  that  are  otherwise  mysterious. 

Males  of  many  species  precede  the  females  in  the  northward 
journey  ;  this  correlates  with  the  male  sexual  organs  develop- 
iog  Gist.  Birds  that  do  not  sexually  mature  the  first  year  in 
the  feeding  area  either  migrate  only  a  small  portion  of  the  way 
or  not  all.  Barren  birds  of  a  migratory  species  remain  south 
all  their  lives,  only  at  times  do  th^  make  a  portion  of  the 
journey — doubtless  due  to  [mitatioa  and  the  social   instinct. 


■  Brehm.  Dr.  A.  B. :   loc.  cit.,  p.  a68.  • 

•Wsllac*.  A.  R. :    N»lurc,  Vof.  X,  1874.1).  459. 

■CbapniBn  uys— ill  the  Auk,  Vol.  XI.  1S94— "tt  <•  not  ImprolMblt 
that  the  period  of  reproduction  may  hare  been  coincident  witb  the 
letam  of  the  warmer  part  of  the  yenr  and  in  addition  to  the  dcairc  for 
•eclnsion  and  the  prcsaurc  cacrtcil  by  the  crowrdM  condition*  o(  cki»- 
tcncc.  which  then  prevailed  I'durini;  glacial  epoch),  woi  potent  in 
iwlnciiif;  birda  to  acek  breeding  Kroundt  in  the  Dorlh  during  the 
•nmmer.  The  ouly  criticUiii  ottemt  against  tliis  theorv  is  t)ic  time 
(fflnciat  period)  nnd  the  place  (nonhcru  lonca)  it  oSer»  (or  the  ori(;iu 
01  the  iiiuinci.  Arboreal  tropical  life  i(  now  iNlievcd  by  nainralm* 
to  be  ibe  natal  faomc  of  birdii. 
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The  arrival  to  the  breeding  ground  is  much  more  r^pilar  aod 
uniform  than  their  departure,  the  latter  is  usually  governed  by 
the  success  of  breeding.  They  come  burdened  with  the  great 
task  of  procreation  which  gives  instinctive  purpose  and  pre- 
cision to  their  movements,  they  leave  in  obedience  to  vegetative 
functions.  The  theory  accounts  for  their  leaving  brenling  or 
feeding  area  when  to  all  appearances  temperature  and  food  are 
ideal. 

LowBK  Makuals.  Omitting  the  voluminous  literature  on 
this  topic  I  shall  mention  only  briefly  the  more  significant  facts. 

Movements  to  which  the  term  migration  is  applicable  are 
seen  in  ten  or  twelve  species  of  rodents,  certain  wolves  and 
bears,  several  species  of  rengulate  and  a  few  primates. 

Classical  examples  of  the  instinct  among  rodents  are  the 
military-like  advances  of  the  squirrel,  the  hare  and  notably 
those  of  the  lemming.'  The  movements  begin  in  the  spring 
or  fall  and  may  continue  during  severe  weather.  The  object  is 
apparently  to  enlarge  their  food  area  which  is  made  necessary 
by  an  unusual  multiplication  *  of  the  species  and  an  unfavor- 
able food  season.*  "Wolves'  everywhere  descend  from  the 
mountains  to  the  lowlands  in  severe  weather,  and  bears  not 
infrequently  migrate  in  great  numbers  to  escape  the  rigors  of 
an  extreme  winter. 

Porcupines  in  Persia  migrate  north  and  south  with  the 
seasonal  changes  of  temperature. 

Reindeer  and  antelope,  especially  the  latter,  migrate  in  some 
countries  as  regularly  as  the  fishes  and  birds, — the  females  of 
some  species  going  farther  north  than  the  males. 

Pood,  enemies  and  change  of  seasons  influence  the  move- 
ments of  monkeys. 

On  the  whole  it  appears  that,  although  the  movements  of 
the  lower  mammals  are  due  to  the  same  causes  that  control 
animals  moving  in  air  or  in  water,  yet  they  are  less  precise, 
definite  and  periodical.  True,  unmistakable  traces  of  the 
instinct  are  present,  manifesting  itself  in  flashes,  as  it  were, 
sometimes  impelling  the  creatures  to  distruction,  e.  g.,  mouse 
and  lemming. 

Dotneslic  Animals.'' 

For  the  sake  of  completeness,  but  more  particularly  for  em- 
phasizing certain  observations  made  in  the  present  section  and 

'  Romanea:    Mental  Evolution  in  Animals,  p.  282. 

'Swaioson;    loe.  cil.,  p.  250. 

'  Heilprin  ;    Distribution  of  Animals,  p.  40. 

•Wallace.  A.  R. :    loc.  cil.,  p.  18. 

^The  inaterial  presented  here  is  in  answer  to  Rubric  XIII  of  the 
syllabus.  Two  hundred  and  fifty  cases  were  received  on  ducks,  tur- 
kevE,  chickens,  cats,  sheep,  cows,  horses,  etc. 

Doubtless  they  will  seem  very  commonplace,   so  they  are,  but   to 
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way  of  introductory  to  the   love  of  bone,  I   treat  here 
the  moating  and  homing  phenomena  of  domestic  animals. 

Fowls,  t.  "  I  bav«obMrred  lh*t  Animnla,  such  ■»  caM,  dog*,  hcos, 
bare,  covs  and  boraes  are  nltractcd  to  home  life,  while  fish,  dack», 
tarkeya  aixl  KQiDeBo  are  uol— Ibej'  like  10  wander.'' 

I.  "Our  chickeoH  oflcu  waiider  but  arc  «ure  to  rcturu  before  nlKbt 
fall,  while  our  turkeya  alwaya  waader  awa)*,  and  aometimea  tncy 
•lay." 

3.  "  Hair*  known  liFn<i  and  turkeyit  to  stay  Avray  durtai;  tbe  day 
and  lay  their  eggs  in  the  field*  or  woolls  and  come  home  at  night." 

4.  "A  ncigfaboT tiad  n  hen  that  would  come  lo  our  ptate  to  rooit 
but  always  vftnl  hofte  lo  lay." 

3.  "niini  m  kept  tarkeya  they  naed  to  wander  from  hom«: 
eapccially  to  build  ocm*." 

6.  "When  a  hen  '  stole  her  n««t.'  we  found  tl  banl  to  locate  it, 
becauae  the  hen  would  not  go  to  it  when  any  one  wn.»  looking." 

7.  "  Have  known  Mra.  C.  to  watch  her  turkeys  lor  two  honra  at  • 
time  to  &Rd  where  tUcy  laid.  She  wa»  often  compelled  to  follow 
them  over  a  mile  away  loto  lomc  noderbTusb." 

The  writer  lias  performed  the  very  moiwtODOus  juvenile 
la^k  of  following  the  wanderings  «f  a  ttirkey>heti  until  she  saw 
(it  "to  take"  her  nest.  If  she  detected  my  watching,  her 
course  was  most  often  turned  leisurely  in  the  opposite  direction, 
and  she  would  postpone  going  on  for  se%-eral  hours;  some- 
times, if  watched  too  closely,  ^e  would  not  \isit  the  nest  that 
day.  U.wany  wben  she  "made  up  her  mind"  to  go,  she 
struck  a  l>ce-linc  for  the  txst  as  &st  as  she  could  run. 

8.  "  Had  given  np  one  of  my  hens  n«  stolen  or  killed,  when  to  my 
aurpriic  one  day  ihe  entered  the  yanl  and  preacntcd  ok  a  doKn  little 
ctalcka  in  a  very  '  (usfij-  fashion.'  " 

9.  "  llaire  a  namber  of  times  misse^l  hens  and  %t.v*  tlicm  un  for 
lo»t.  but  alter  sonic  lime  thev  would  come  np  with  a  few  little 
Chkka." 

10.  "  We  KSTe  up  keeping  turkeys  tiecause  it  wm  Impoaalblc  to 
keep  them  at  home." 

I I.  "  It  was  very  hard  to  keep  ducks  ou  the  farm,  allhouifb  we  bad 
a  brook  and  pood  ;  they  were  fo re \-er  gone.— would  wander  a  mile  or 
two  below  the  houtc  ■tayinj;  two  or  three  days,  when  )iack  they  would 
come — as  soon  as  fed  uud  rested  a  dar,  away  they  would  go  nKsJn." 

13.  "...  .  Sold  a  couple  of  dneks  to  a  neighbor  Ihrcc  miles 
away.  AI>out  a  week  after  a  ticmc-iidous  noise  in  the  yard  airokc  the 
household.  It  proved  to  be  the  quacking  nnd  gabblinj;  of  the  dnclc>. 
Never  before  bad  I  seen  an  animal  niake  so  great  a  display  of 
pleasure." 

13.  "  .  .  .  Drovemyyonugchicksover  a  week  old  at  evening  into 
a  new  coop,  but  left  the  door  open  until  late,  is  it  was  a  very  warm  uiKht. 
WImu  t  returned  to  abut  tbe  door  of  tbe  new  coop,  they  had  all  left. 


tbe  writer  therein  lie*  their  value.  Tbe  naive  innocence,  simple- 
mindclccait  and  frethnens  with  which  tbey  are  told  precludes  nil 
asapicion  that  their  observations  were  iuliueoced  by  preconceived 
theortei  atid  bjolof[ic«I  conccpiious  as  to  the  deeper  atgnificaiice  of 
what  they  mw. 
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Going  to  the  old  one  I  fonad  them  aII  cnddled  in  a  heap  beaide  the 
closed  door."  ' 

Cats.  14.  "  My  cat  goes  awaj  frequently,  staya  three  or  four  days 
perhaps — always  glad  to  see  ns  on  his  retnm." 

15.  "  Oar  cat  goes  o&  for  two  or  three  days,  and  then  retnms.  He 
JB  treated  kindly  and  well  fed,  bnt  jiut  roams  ofi,  we  can  expect  hint 
within  a  week." 

16.  "...  This  cat  used  to  go  sway  every  month,  and  *tMj 
about  a  week,  then  come  back.    Its  journeys  were  regular." 

17.  "...  Owned  a  cat  that  would  stay  in  the  woods  for  three 
months  at  s  time,  she  would  then  Tetnrn  home  with  four  or  five  kit- 
tens." 

t8.  "  Had  a  cat  that  would  take  care  of  her  little  kittens  in  so  old 
basket  at  the  next  door  neighbor's.  She  brought  her  kittens  over 
home  three  times  a  day  to  be  fed." 

19.  "  When  the  little  kitten  of  onr  old  cat  got  big  enough  to  run 
around  we  used  to  play  with  it  a  great  deal.  One  day  it  disappeared. 
Thorough  searching  proved  in  vain.  The  old  est  was  around  every 
day,  but  do  kitten.  Oue  day  tbe  old  cat  was  spied  going  across  the 
Geld.  I  followed.  She  led  me  across  two  large  field*  to  a  patch  of 
oats.  Went  to  the  edge  of  them  and  called.  Out  came  that  little 
kitten  as  fat  as  a  butter  ball.  We  think  the  mother  hid  it  because  we 
fondled  it  too  much." 

The  last  six  cases  are  typical  of  36  that  illustrate  a  role  by 
the  procreative  factor  in  wandering. 

ao.  "  Have  observed  that  cats  had  much  rather  have  one  place  in 
which  to  sleep." 

ai.  "Cats  will  seldom  leave  permanently  their  old  home,  even 
after  tbe  family  has  moved  away." 

22.  "  When  we  moved  into  our  new  house  we  left  behind  a  large 
cat  that  bad  been  iu  the  family  for  several  years.  My  father  was  very 
fond  of  the  cat.  He  would  go  down  to  the  old  house  with  food  for  the 
cat,  but  be  would  not  eat.  He  howled  day  and  night.but  whenever  any 
of  us  went  down  to  the  old  place  he  would  jump  on  us,  roll  over  and 
purr,  and  act  wildly  glad.  My  father  could  not  bear  tbe  idea  of  its 
grieving  and  starving  itself  to  death,  so  the  cat  was  brought  to  the 
new  home.  He  was  crazy  with  joy.  He  ran  up  and  down  Etairs,  on 
top  of  the  furniture,  rubbed  against  and  smelt  of  everything,  climbed 
up  on  us,  walking  right  up  our  skirts  into  our  arms,  remaining  but  a 
moment,  then  down  again,  and  following  us  al>out  like  a  dog.  After 
awhile  he  settled  down  and  went  to  sleep." 

Fifty  cases  like  the  last  five  were  received  on  the  home  instinct 
of  the  cat. 

Docs.  The  following  cases  are  typical  of  the  wandering 
and  homing  instincts  of  dogs  : 

23.  "Our  dog  went  back  to  his  old  home,  three  miles  distant, 
every  Saturday  night,  and  returned  every  Monday  morning  regu- 
larly." 

34.  "  Owned  a  dog  that  was  very  fond  of  going  off  on  long  journeys 
by  himself.  Sometimes  Ue  would  be  gone  two  or  three  days,  and 
would  come  home  worn  out  and  in  every  way  ready  for  rest.  After 
he  had  stayed  home  several  days  he  would  beready  to  start  out  again." 


'  I  have  before  me  numerous  observations  on  the  homing  of  pigeons, 
but  such  facts  are  every-day  occurrences,  as  observations  and  cur- 
rent literature  abundantly  testify.     The  cases  are  therefore  omitted. 


MIGKATORV   INPt-LSB. 


43 


"Ilad  ■  d<w  tbat  wonid  Irnvelawccl:,  then  *l«y  at  borne  ■  week, 
uniil  fianlly  hcdUspp«srcd." 

36.  "  Have  *  dog  timt  peniats  in  mimiiii;  away.  t«  kepi  tied,  will 
leave  home  as  soon  a*  untied  to  go  to  vherc  there  is  a  dog.  He  will 
Dot  go  away  dnnng  tbc  winter." 

>7.  "  Know  a  dog  that  spends  a  grMt  part  of  bi*  time  at  a  neigta- 
boi'a,  altbougb  bis  master  ts  Kood  to  faim." 

28.  '■  DoK*  will  often  go  ofl  on  Joumcya  iaaiiog  two  or  tbrec  day> 
or  longer,  but  will  return  after  that  time." 

19.  "  Brother  boagbt  a  bound  from  an  old  man  living  some  miles 
t rem  our  home.  The  dog  tcturnd  next  dav.  We  went  after  him  a 
nnmber  of  times.  Even  aflcr  Ihc  old  man  liitd  the  dog  would  make 
trips  to  bis  old  borne," 

jo.  "  My  parenta  owned  a  fine  Mtter.  They  aent  him  to  b  farm 
forty  miles  away,  to  lie  traiucd.  On  taking  him  from  the  wagon 
when  the  farmer  reached  home,  be  got  awav  and  came  borne.  He 
ran  rigfal  up  daiia  into  a  room  where  my  motiief  lay  sick,  putting  his 
forcfrci  on  l)cr  bed He  was  aot  to  bedfiveu  from  taer  bed- 
side that  night." 

31.  "  A  member  of  my  family  was  n  witness  to  the  following  inci' 
dent :  A  farmer  living  near  North  Bend  on  the  Obio,  transported  hU 
(arm  products  on  a  flatbaat  down  to  Vicksburg.  On  one  of  these 
trips  he  took  a  highly  priced  dog.  .\t  the  landing  place  at  Vicksburg 
the  dog  disappeared.  About  a  month  nftrr  the  owner  had  returned 
the  dog  came  home  poor  and  half-tlarvcd.  He  had  trarelled  hun- 
dreds of  miles,  swam  rivers,  threaded  forests,  forded  swamps  and 
faced  tlorvHlion  to  return  10  hit  home." 

Sheep,  ti.  "  Flock  of  sheep  in  the  spring  have  started  about  the 
usual  time  for  tbe  rnnge  where  the  older  ones  of  the  flock  tisd  pns- 
tnred  for  two  or  three  years,  The  panurcii  were  on  hiKh  hills,  aud 
the  warmth  and  dam^eta  of  spring  may  have  produced  a  degree  of 
discomfort  that  reminded  the  sheep  of  the  fresh  paatures,  breeiea 
and  hillside  springs,  where,  shorn  of  their  fleeces,  t&ey  had  enjoyed 
prcT-ioii^  siiitimcrs." 

Cows.  31.  "A  man  in  our  ueigbborhood  has  a  cow  that  runs 
away  from  home.  She  will  be  gone  for  a  day  or  more,  and  then  will 
COB*  back  again." 

34.  "Otir  cow  bad  spells  of  going  away  crery  month  last  sum- 
mer." 

SS-  "  Mr.  C.  hail  a  cow  tliat  would  leave  home  erery  cbsnce  she 
could  get,  and  would  go  into  the  country.  Sometimes  found  ten  miles 
away  itotu  home." 

36.  "  A  cow  that  win  make  bcr  escape  from  pasture  and  return 
home,  at  a  distance  of  several  miles,  at  every  oppwlunity." 

37.  "A  herd  of  young  c«ttle  belonging  to  my  grandfather  escaped 
from  a  wild  pniitiitv  about  the  last  ol  Scpiembc'r.  and  came  borne,  ■ 
diatauce  of  twelve  miles." 

35.  "  Sold  a  cow  to  a  man  living  about  twenty-five  miles  away  over 
rough  hills  and  streams.  She  came  hack  In  a  few  days  aud  stood  by 
tlie  gate  until  we  let  her  in.  She  wa»  again  taken  to  her  owner,  hut 
soon  returned.  It  was  very  cold  veather.  We  drove  her  away  and 
made  her  stay  outside  of*^  shelter,  but  without  avail.  Fearing  she 
would  die  of  hunger  and  cold  we  bonghl  her  back." 

HoMict.  19,  "  Horses  always  come  toward  home  faster.  Have 
fcnoWTi  very  few  to  wander  away  from  home." 

40<  "  Hontes  become  attached  to  borne  if  it  is  one  in  which  they 
are  treated  kindly.  Know  n  horse  raised  and  owned  by  one  man  until 
the  borse  vras  quite  old.    He  waa  then  aold  to  a  person  who  kept 
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him.  not  far  from  his  former  home,  bnt  the  hone  was  ao  homesick 
Out  he  lefnaed  food  and  water,  and  would  immediatelj  start  for  hone 
on  being  released.  He  was  not  allowed  to  return  to  bis  old  home 
aad  conteqnentlv  died  of  homesick nesa." 

Ai.  "Have  known  dogs,  horses  and  cows,  to  saSer  so  iiiteiiael7 
froQ  evident  homesickticss.  and  so  little  food  did  they  eat  that  great 
weakDe«.s  and  emaciation  resulted.  The  diagnosis  was  confirmeo  by 
allowing  inch  animals  to  be  taken  to  their  homes,  when  appetite  and 
health  promptly  returned." 

4J.  "  Horses  and  cows  will  often  wander  in  search  of  more  or  bet- 
ter I'ood.  bnt  will  soon  return." 

These  cases  indicate  snfficienth-  the  causal  efficacy  of  food 
(.case  42'>.  temperature  and  seasons  (321,  in  impelling  domesti- 
cate creatures  to  wander :  and  likewise  emphasize  strongly 
thai  the  procreative  processes  ill-adjust  periodically,  the  organ- 
ism to  i:s  home,  and  further,  that  along  with  these  physiol<^- 
cil  changes  are  co-operating  the  instinctive  desires  for  pairing 
and  seclusion  daring  the  periods  of  nest -building,  laying 
peases  4.  s  and  6.  etc.),  parturition.  In  some  cases  the  whole 
periodsot  gestation  is  one  of  seclusion  ^case  17).  Cats.  d<^, 
cows,  and  even  horses  will  often  hide  their  young  (case  19), 
especially  if  one  foodies  or  pays  them  considerable  attention  in 
any  way.  The  many  adrantages  derived  by  seclusion  from 
members  ot  their  own  and  those  of  other  species  during  this  whole 
period  are  self-e\-ident.  A  hen  will  lay  in  the  woods,  and 
come  home  to  roost  and  feed.  A  cat  will  keep  her  kittens  in  a 
bisket  at  the  next  neighbor's  bam.  but  brings  them  home 
tht«e  times  a  day  for  meals,  a  cow  nurses  and  conceals  her 
cal:i=a  thick  copse,  but  pastures  iu  the  open  field.  Thus 
domestic  animal:^.  like  the  birds,  often  make  an  effort  to  sep- 
ara;e  the  reproductive  from  the  vegetative  areas  e%'en  during 
and  after  the  period  of  gestation. 

The  i^ri\Nis  of  heat  in  the  cat.  dog  and  cow.  are  coincident 
»-;;:!  :heir  leaving  home.  IXmbtless  the  horse  would  prove  no 
e.xception  if  he  were  allowe^l  ei^ual  freedom.  It  appears  that 
the  ■•■erioiUoal  physiological  changes  of  the  se-tiial  organs  com- 
pletely o^'erpi'-wer  whatever  adjustment  the  organism  may  have 
eSected  on  a  vegetati\-e  bii,sis.  and  imj^els  it  to  seek  ioroes  that 
wi'.'.  restore  its  eqtiilibrium,  Oixid  tinxl,  comioriab'.e  quarters 
ativ;  kif.ii  treatment  \case  ^7^  .ire  no  longer  attractive.  The 
mj'.e  oibi'th  the  feline  .ind  canine  T.ioes  le.ive  their  cv^uif-Tia- 
b'.e  vegeiJiive  qii.ittors  to  KxvHie  the  paramour  of  a  fema'.e  of 
their  rest>cciive  spev-ies.  aiKl  this  uv  in  the  face  01  tepe.ited  bit- 
ter exj'crieni.v-*.  strength  ch;illensi.tl  oti  every  hand,  oeadly 
<\".:-.b.its  wage-.;  with  I'ther  male  suiiois.  m.iuy  a  kick  ar.J.  cuff 
cc'..vi;re\'.  by  lu.iii,  atui  of  privations  and  huiiger  coiit;::uaUy 
K'T<;!'.tii;  '.hem. 

Tlie  .t'j'preci.ttiou  and  '.ovo  for  bouie  iu  domestic  Aiii::;a'.s  is 
\\i,:e  sprc.id  ai:d  c:;cutiK'.es  very  intense  .«ul   pathctic.i'.'.y  ex- 
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pressed.  A  new  col.  a  nen-  ketiiiel,  a  new  manger  of  stfWiue 
smells  and  sights,  a  new  master  with  new  and  strange  mellioas 
of  treatment  produce  at  tiroes  acute  cases  of  nostalgia  in  dogs, 
cats  and  horses. 

The  observations  of  this  section  indicate  that  temperature  is 
the  chief  cause  in  the  majority  of  fish  roovenients,  likewise  of 
lobster  and  a  few  mammals,  as  stiuirrels,  monkeys  and  porcu- 
pines, lu  so  far  as  it  affects  the  food  supply  it  may  be  re- 
gardcKl  as  an  indirect  cau-se  among  all  species.  Pood  and 
atmosphcnc  pressure  seem  to  be  the  dominant  forces  among 
many  insects,  e.g..  locusts,  grasshoppers,  etc.  The  procrea- 
tive  instinct  is  operative  in  all  the  si>eciest  coiwidered  save  the 
lobster,  and  probably  the  locust.  With  certain  land  crabs, 
butterflies,  fistli  and  eels,  all  birds,  many  rodents  and  the  wan- 
dering of  all  domestic  animals,  the  procrcative  instinct,  I  am 
persuaded,  is  paramount. 

No  one  factor  acting  alone  is  responsible  for  the  Instinct. 
It  is  the  product  of  a  nexus  of  forces  co-operaling  and  supple- 
menting each  other.  But  when  the  relative  i»tenfitus  of  the 
many  factors  are  considered,  together  with  the  circumstances 
and  the  order  in  which  thc>'  operate,  it  appears  that  the  pro- 
creative  instinct  is  the  initiative,  the  primal  lactnr,  and  that 
cosmic  forces  give  precision,  definitcness,  and  periodicity  to  its 
expression. 

Srction  B. 

MigrtUhnt  of  Primus  Man.  The  present  section  is  con- 
cerned with  the  wanderings  of  primitive  man.  to  the  end  of 
expoaog  iu  tough  outline  the  customs,  habits  and  characters 
of  a  migrating  people.  The  conception  of  the  migrating - 
instinct  thus  seen  in  the  race  may  improve  our  position  (ot 
interpreting  the  instinct  as  expressed  by  the  iadividual. 

Ethnologists,'  generally,  sutxscribe  to  the  assumption  thai' 
man  must  have  begun  his  career  on  some  fertile  island '  or 
region  iu  the  tropics.'  While  here  his  food  consisted  of  the 
fruits  and  herbs  of  the  forest.  He  was  a  Irngiferous  animal. 
Increase  in  his  numbers  soon  forced  him  to  migrate  into  regions 
IcsK  sectire  and  ble>»ed  with  a  le.vi  genial  climate.  These  forced 
movements  compelled  him  to  face  a  host  of  new  conditions,  e.g. , 
new  climate,  uew  food  and  a  new  array  of  enemies.  As  he 
migrated  farther  and  farther  away  from  the  tropics  the  food 
supply  came  gradually  to  be  seasonal  instead  of  perennial.  To 
secure  food  during  the  interim  of  the  fruit  bearing  season  he 
drew  on  the  lakes  and  rivers  for  /isk — his  first  artificial  food. 

'  Uornn.  Lev>i«  H. :    Ancient  S»ciety,  p.  to. 
'  Mell.  Sir  Charle*  :    Amitiuity  of  Man,  p.  433. 
*HaM>D,  O.  T. :    Miji^atioD  atiil  lliu   FomI  Quest. 
tbiDpoIogitt,  Vol.  II,  Xo.  3.  iS^. 
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They  "  were  universal  in  distribution,  unlimited  ia  supply  and 
the  ouly  kind  of  food  at  all  times  attainable. 

It  is  quite  probable,  too,  that  after  coming  within  range  of 
seasonal  changes  his  dependence  upon  stream  and  forest  for 
food  compelled  him  to  migrate  baclc  and  forth  to  some  extent 
with  the  seasons." 

'  Brinton  says  :  ' '  These  periodical  journeys  extend  hundreds 
of  miles  and  embrace  the  whole  tribe.  This  must  also  have 
been  the  case  with  primeval  man  when  he  occupied  the  world 
in  paleolithic  times.  His  home  was  along  the  shores  of  seas 
and  the  banks  of  streams.  Up  and  down  these  natural  high- 
ways he  pursued  his  wanderings  until  he  bad  extended  his 
roamings  over  most  of  the  habitable  land."  *Such  is  the 
case  among  modem  primitive  peoples  who  control  as  yet  but 
few  of  the  forces  of  nature.*  While  fish  food  rendered  man 
to  some  extent  independent  of  climate  and  locality  he  was 
forced  to  limit  his  excursions  along  sea  shores  and  river  courses 
until  he  had  acquired  sufficient  skill  with  bow  and  arrow  to 
kill  his  prey  at  a  distance.  Skill  with  these  implements  per- 
mitted distant  excur.sions  into  the  forest :  fruit  and  fishing 
areas  might  now  be  deserted  at  a  less  risk  of  perishing  from 
hunger.  The  chase  became  the  highest  of  arts,  the  strongest 
incentive  to  wandering  in  all  probabiliti*  that  man  has  ever 
received. 

These  three  stages,  the  /rugivorous ,  fishing  and  hunting 
funiished  admirable  conditions  for  the  origin  and  growth  of  the 
tvandtrlusl  spirit.  Their  periods  were  long  and  the  stimulus 
intense.  There  is  much  evidence  from  geology  and  paleon- 
tology showing  that  these  periods  may  count  their  years  by 
tens  of  thousands,  that  the  transition  from  the  ftiigivorous  man 
to  the  nomad  is  many  limes  longer  than  from  the  dawn  of 
history  to  modern  limes.  If  psychic  e\-olution  has  at  all 
paralleled  structural  in  ixjint  of  time,  there  arc  strong  reasons 
for  believing  that  man  was  merely  a  fruit  gatherer  longer  than 
a  fisherman,  a  fisherman  longer  than  a  hunter,  a  hunter  longer 
than  a  nomad  and  the  latter  longer  than  a  fanner  and  home- 
maker  in  the  iniKlern  sense. 


1  Briiituu.  I'-  !>■  -•    /"'■■  '"''■■  !•■  7-l- 

SMosou  Ht'lB  forlli  tlie  vii-w  thul  Aiiicricii  was  nccidentlv  settled  bv 
soiiic  rt-iiiote  iiiioeiiliirB  iit  Ihf  rtil  iiinn  wlui  kfl  Iheir  home  in  tbe  East 
In.lit»  ill  tliii'«l  "•,  '""'I  "!"'  '"1''  »'"*'>■  'lut  Hiirelv  along  i|,e  coasts  of 
CUiiia.  JiUMiii  '""I  ALiituiii  »lii.re«  jiinil  ,i,uy  readied  the  shores  of 
Wcsleni  North  Aukthh,     l.ikewiw  Oiui  SiltiR  ISmilUsoniau  Report 


caught 

"'"mcObc,  J.  W.  :    Thr  Ami-r.  Ainliro.,  Vol.  VUl,  No.  4.  1895. 
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Victor  Ilchn  says:  "We  canoot  sufiBdeatly  ertimate  the 
slowness  and  difficulty  of  tbe  tran^iton  from  a  irandering  hun- 
ter's life  to  the  taming  and  tending  of  cattle,  nor  of  that  from 
nomadic  freedom  to  a  settled  domicile.  Necessity  must  have 
been  very  pre&sitig  before  the  shepherd  could  resolve  to  dig  up 
bis  pasture  land,  to  sow  grain,  to  wait  for  its  growing  .     . 

.     and  so  tic  himself  down  lo  one  spot  like  a  prisoner  and  a 

slave In   tlie  sjime  way   the   hunter   felt  cattle 

breeding  a  kind  of  slavery.     Armed  with  buw  and  arrow     .     . 

.  .  he  freely  roamed  the  woods.  ....  If  he  had 
the  luck  to  kill  a  wild  bull,  he  could  feast  for  days."  Hunt- 
iag  mtist  have  become  unprofitable,  indeed,  before  the  less  skill- 
ful, hampering  and  liumdrum  arratigementit  of  cattle  tending 
were  resorted  to  as  a  means  of  support. 

Among  the  many  factors  arguing  that  man  has  and  is  pass* 
ing  through  these  several  stages  are  those  represented  (t)  in  the 
primitive  wa)-s  of  the  TaEmanian.  Bushmen,  many  Indjan 
tribes,  Gypsies,  Bedouin,  and  nations  of  the  Mongoloid  type  ; 
(3)  by  a  large  class  of  individuals  in  civilized  society  that 
neglect  home  life  and  throw  off  responsibility  at  cverj'  angle  to 
become  a  planonieiniac,  a  globe  trotter,  a  Thorcau,  a  Robinson 
Crusoe,  or  a  Captain  KJdd  ;  (3)  by  the  atavistic  activities  of 
childhood,  c.  fc..  fondness  for  water,' tree  climbing,  hunting 
trading  and  bartering,  etc. 

To  get  a  composite  view  of  the  planomaniacal '  type  I  quote 
from  one  haudre«l  and  forty-four  cases'  bearing  on  that  sort  of 
an  individual. 

I.  F..  .vj.  "  LemvM  hotnc  nearly  tvtry  day  immediately  after 
bfcakUit  to  go  viiittng — 11  diicontcntcd  and  nnbnppy  when  compelled 
to  May  ni  home." 

a.  F..  48.  "Oh  (he  )(o  from  momiug  till  iiif;lit — »omctimea  only 
rnnnioB  10  «cc  bcr  ncareai  iieif;hbor,  sametimes  goins  avBy  on  the 
car* — «Eie  licepn  thii  np  four  or  live  months  at  a  time,  tlieti  suddenly 
stopa  and  will  not  leave  lier  vanl  for  ocTcnil  week*,  nor  does  she  care 
to  receive  cotopaoy  durins  her  stDy.at-home  spells." 

3,  P.  "  Married,  does  not  imy  nt  home  more  than  two  tiotm  dnr- 
inn;  the  day— apeiidti  her  linie  in  ruuning  about.  Sbe  ia  young  and 
doe*  not  bare  very  mucb  to  do,  perfaana  >be  gets  loneftomc." 

4.  V.  "Seem*  rcKleiu.  i*  out  calliujf  every  day— can't  itay  nt 
home  loHg  at  a  time,  althougb  home  and  home-life  »  attractive  and 
pleasant. 

5,  F.,  so.  "  Married,  educated,  raised  a  family  who  arc  ignorant 
through  tiegleet.  Kiud  hearted,  piclta  up  and  vitita  for  a  week,  or 
will  wait  on  the  sick  for  veeks  at  tnc  neglect  of  her  home  duties," 

6.  v.,  30.  "  (^od  nnlurcd,  smart,  good  cook  and  yd  <ihc  allow* 
bcr  tittle  girlfi  to  coiiii-  home  from  Khool  and  prepare  their  own  din. 
ner*.  i^be  leaves  often  after  breakfast  and  does  not  telurn  lilt  bed 
time.    &hf  docs  not  seem  to  do  it  to  get  rid  of  work,  a*  ofteu  abe  will 

■Truancy,  /Vif.  &m..  Vol.  V,  No.  3,  pp.  joe-aia. 

•Rubric  VIII  of  Syllabn*. 

'Ninety-five  per  cent,  reported  are  femalca. 
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be  helping  some  one  to  do  just  what  she  has  left  undone  at  borne." 
(Many  coaes  of  this  kind.) 

7.  P.  "  Married,  quick  and  active,  will  take  one  child  io  her  amu 
and  have  the  others  followine;  after.  Household  duties  do  not  worry 
her  in  the  least.     She  says  life  is  too  short  to  waste   it  in  the  house." 

8.  F.,  30.  "  Has  a  fixed  day  to  visit  each  of  her  friends  erery  week 
— can't  be  found  at  home  more  tbao  two  days  in  the  week." 

9.  M..  53.  "  A  comfortable  home,  good  clothes  and  food,  but  will 
not  stay  at  home.  Always  finds  some  news  to  carry  from  one  place  to 
another,  and  is  always  ready  to  eat." 

10.  F.  "Has  a  large  family,  alwavs  on  the  go  in  all  sorU  of 
weather,  will  keep  her  children  out  of  school  to  stay  with  the  little 
ones.  Her  calls  are  of  a  gossiping-seeking  son."  (Five  cases  of  tbi* 
nature.) 

11.  F.,  JO.  "Not  interested  in  the  dnties  of  home,  neglect!  tbem 
to  go  calling,  cannot  bear  to  be  atone." 

12.  F.  ■'  So  fond  of  calling  that  she  will  bring  her  cooking  to  our 
house.     There  is  no  special  reason  for  her  doing  so." 

13.  F.,  50.  "  Married,  four  children,  always  on  the  street,  or 
shopping,  will  visit  the  same  store  several  times  a  day." 

14.  F.,  K.  "  Unmarried,  never  satisfied  at  home,  haa  no  taste  for 
reading  or  domestic  life.    Loves  to  tftik  and  carry  news." 

15.  F.  "Always  making  calls.  I  think  it  is  to  find  out  other 
people's  business.     Is  the  first  to  call  on  a  new  neighbor." 

16.  F.,  40.  "Always  on  the  street,  delights  in  gathering  and 
redistributing  news."     (Cases  like  the  last  three  are  most  numerons.) 

17.  M.,  48.  "  Neglects  his  family  and  farm  to  talk  with  neighbora, 
is  fond  of  trading  horses,  etc.,  visits  all  public  gatherings." 

18.  M.,  56.  "Had  a  good  farm  and  well  stocked,  suddenly 
abandoned  it  to  his  family,  and  went  calling  from  neighbor  to  neighbor. 
Fond  of  children,  well  read,  would  work  hard  for  a  neighbor,  but 
would  never  receive  any  pay — would  only  occasionally  do  a  hard 
day's  work  at  home." 

19.  F.  "A  member  of  every  club  and  society  in  which  she  caneain 
a  foothold,  dips  into  everything,  has  done  a  little  of  everything,  u>ud 
of  doing  committee  work." 

to,  F.,  30.  "Neglects  home  to  visit  and  be  with  other  people. 
Good  to  sick  and  needy,  will  do  menial  work  away  from  home  that 
she  wili  not  do  at  home.  Is  fond  of  going  to  weddings,  funerals,  par- 
ties, etc." 

II.  F.,  30.  "Is  noted  for  going  to  funerals  and  public  g«  the  rings 
of  all  sorts." 

13.  P.,  40.  "Always  looking  after  the  needy  and  sick,  a  great 
church  goer,  attended  all  week  and  Sunday  meetings,  and  ell  funerals 
that  she  possibly  could.  Her  friends  once  saw  her  going  to  the  funeral 
of  a  notecl  pugilist,  though  they  conid  not  understand  how  she  could 
possibly  be  interested  in  the  deceased." 

The  funeral  and  club  goers  form  somewhat  a  separate  group, 
yet  illustrate  the  lack  of  home  interests  and  aversion  to  static 
conditions. 

34.     M.,  31.     "  Married,  seldom  at  home,  fond  of  horse  trading." 

'  The  impotency  of  the  home  spirit,  the  desire  to  lead  a  semi- 
roving  life  and  the  attendant  psychoses  of  such  a  people  are 


J  Rubric  VI  of  Syllabus,     ^l^  cases   reported,  33%  of   which    were 
forced  to  move  because  of  a  failure  to  pay  rent. 
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fnrthcr  illustrated  by  people  who  move  frequently.  The  fol- 
lowing are  iusunces  of  fnniilics  who  move  often  for  some  other 
cause  than  failure  to  pay  house  rent. 

sy  "A  la(l<r  aiitl  her  ilanghter  spend  tnneb  of  tbeir  time  looking 
for  n  new  boarcliuK  place.     TW]'  arc  rich  and  btiTil  to  picatc." 

36.  "  A  faimcr.  Iml  a  f^ooA  farm  bj  t>ad  mADagrciifnt,  biu  trirc)  scv- 
tral  occupalloiiti,  is  ilixcoiitcnlet!.  mores  erery  j^ear  to  u  new  farm." 

17.  "SI,  move*  about  crciy  two  year*,  alwnys  to  n  ditfercnt  patt  of 
tb«  Mtnc  toirD.     He  U  alwnyf  changing  his  otcujialioa." 

at.  "  Husbuufl  iDiloleiit  witb  littrelinsinrMsbiltty.  wifi-is  ignorant 
and  slovenly.  moT«  twice  11  ycnr.     It  bm  come  to  be  a  habit." 

39.  "  This  famil)'  is  never  couieutcil.  thiak  If  they  could  be  in  tonic 
Other  place  all  would  be  welt.  Within  four  year*  they  have  inoTcil 
•even  or  eight  times." 

jo.  "  Tfai*  family  tnovca  every  aprlnx  and  fall.  The  maa  ho*  very 
poor  cnlcnlailon  and  generally  thinks  tut  if  only  he  were  lomewAere 
elie  he  might  do  ^reat  things.'' 

31.  "  Tbii  family  tnorca  to  avoid  cIcaniBX  hooie.  They  eiideavor 
loiBOTC  into  one  itlicady  cleaned." 

31.  ■'  This  former  haa  moved  every  year  for  iS  years,  mored  every 
spring  thinking  be  would  get  a  better  farm." 

M*  "A  lady  baa  moved  lonr  times  in  fire  years, — althongb  she  owns 
several  houses,  «be  lives  in  m  rented  one.  She  it  a  very  restless  per- 
•on." 

J5.  "  Thia  family  moving  Into  a  new  place  think  it  dellgbttnl  and 
can't  praise  it  enoagb.  Tbey  toon  grow  disMtitfitil  and  move  again. 
They  move  bock  and  forth  from  citv  to  country.  Tbcy  arc  always  in 
nn  unsettled  dame  of  mind  and  tbmk  they  can  do  belter  somrwhtre 
c/w." 

36.  "  Bach  time  this  family  moves,  tbcy  think  they  are  getting  a 
better  place.  They  move  every  two  or  three  month*.  They  have 
move«l  frotn  a  houM  and  then  back  to  it  n^ain  in  a  few  months." 

37.  "I  know  many  families  who  move  frequently.  They  always 
think  the  new  tenement,  which  may  be  00  better,  hat  BomeadvantaEe. 
Tbev  do  not  often  get  lest  rent,  neither  do  they  leave  unpaid  rent  be- 
hind :  •omelimes  they  do  not  even  change  landlorda,  nor  do  they  go 
beyond  a  radius  of  n  mile  for  yean." 

38.  "  Have  known  this  family  for  twenty  years.  They  move  on  the 
averaEe  every  six  month*.  They  hare  alway*  lived  in  the  same  city, 
pnv  their  rent  —  arc  rupee  table  people.  Each  time  they  move  they 
palm,  varaish,  and  paper  tbrougliout,  build  new  cupboards  and  begin 
cnltivating  grass  and  flowers,  only  to  be  left  in  a  few  months  for  aa- 
otber  neignSorhood. 

39.  "  Family  of  four,  all  well  educated,  arc  continually  moving 
abimit.  from  one  part  ot  the  city  to  another ;  they  will  hare  a  very 
nice  home  for  about  a  year,  then  sell  all  their  furniture  and  begin 
boardtDg.  After  a  short  time  tbc^  become distatisficil,  buy  new  [urni- 
tnre  ana  go  to  housekeeping  again." 

40.  ""Hii*  family  i>  not  content  to  remain  long  in  any  one  place, 
grow  timl  of  bouse  and  surroundings,  Tlicy  are  nice  people,  much 
respected." 

41.  "This  family  more*  about  because  they  never  like  their  neigh- 
bora.    Tbev  uaually  move  two  or  three  time*  every  year." 

43.  "  I  know  a  man  with  a  family  of  nine,  move«  from  two  to  five 
time*  a  year.  He  t«  a  horse  jockey,  works  but  tittle,  loafs  arooud  the 
poai  office,  atoTca  and  other  places."    (  E-Iigbt  case»of  this  character.) 

43.    "  They  miyvK  about  every  foar  months,  are  regarded  as  ahift- 
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loio,  iiiiHluhle  ill  charkcter,  contented  in  one  pimce  fts  long  aa  tbere  is 
iiDVcltv.  Iiut  Hooii  ijccomciliscontented  and  more."  (This  "ahiftlCM" 
fc'lasB  (orm*  18  %  of  Ihe  number  who  pay  their  rent.) 

44.  "  My  tcraniUather  would  nerer  stay  in  one  lionae  more  than  >ix 
iiioiilhii.  He  aaid  he  got  tired  of  aeeiuE  the  same  thing*.  They  say 
ht'  WHH  {u«t  the  unie  when  a  boy.  vas  always  changing  hia  room  and 
rrnrrHti|;tiig  thiii)ta.  As  a  yonug  man  he  was  always  changing  his 
luianlitiK  )il«ce," 

Tlu-  pliitifiniiiniac  flees  from  domestic  cares,  has  no  interests 
t'of  iiiiHk-ni  dvitizetl  ways,  and  will  not  fuse  with  them.  He 
i-iiiilil  not,  if  Ik  would,  for  he  belongs  ( using  geological  ana- 
liiKiH'K)  to  n  ililTerent  and  earlier  formation.  We  should  not 
wtiiiiliT  [it  his  (ItxwI  of  solitude  (cases  3,  4.  5,  11),  at  his  being 
liiiii-ly  in  the  iiiiilMt  of  intxiem  enWroiiment.  To  such  his  mind 
is  \'ii<>iiiil,  hviice  his  pursuit  for  diversion,  and  search  for  his 
i'hii/.  /iiiinu'nniiii '  kivs  "  Vacant  stouls  are  alwav-s  burden- 
soiiif  li>  their  iM)s.s(.-.>u<or  :  and  it  is  the  weight  of  this  burden 
tliiit  iiii|H'U  tlu-ni  int.H.'S.santly  in  the  pursuits  of  dissipation  for 
ifliel."  How  primitive  and  semi-ro\-ing  are  these  traits: 
"iilwiivs  ri-iuly*  tocat"  (  ca.se  g  >,  desire  to  barter '  (  cases  17, 
.i.|  I,  working*  hy  fits  ami  starts"  (case  18"),  "shiftless" 
riiM-s  I  ciLsi's  jH,  ^j,  4,t ).  ".slovenly*  and  unkempt  in  person," 
indillWa-iit  ti>  iind  will)  .set.-min>;  inability  to  fight  dirt.* 

It  ii|i|H-iir.i,  liHi,  Ihiit  the  de.sire  to  rove  is  not  abated  with 
uilviim-iiiK  iigv,  iiol  vvvn  with  the  increase  of  domestic  and 
liii->iiii'>iN  niii'N,  Tin-  ni-si-s  i-itwi  indicate  that  there  are  persons 
in  iIk'  iiuiImI  oliill  ilvgiccsuf  intctligenceand  culture  that  mini- 
iin/i-  llif  viiliii-  III  11  iK-riiiaavnt  home,  that  persist  ^ith  seem- 
niK  iI'IikIiI  ni  a  mviUK  mul  nonnulic  life.  Their  li^-es  are  de- 
liittd  III  nfiiii'liiiig  li)i  tliv  lU'W,  getting  acv|uainted  «Hth  the 
iiiitiiiiiiliiti,  KOllii'iiug  ami  ili.stnlxilitig  news,  and  dipping  into 
iii'iv  >  iit<-ipiirii-».  Tlifv  iiiv  |H)sscss<.M  by  a  consuming  curi- 
ii'iilv,  lii'ijnnillv  nl  till-  idli-  sort. 

'I'lii  iiiiiKiiniltiiirvol  the  loving  and  i-uriiwity  instincts  in  the 
iiiiiii'  iiiiliv'iilitiil  MinK''>l"'  ii  ■■onimoii  origin,  if  not  :i  causal  rela- 
llitii  Tlic-r.iiiilii-,ioiis'o|  hilt  umlist-x' and  gtfiu'iic  psychologists' 
nil  III  111.-  .(Ill  t  lliiil  iiiiiiTsity  muse  Itoni  the  hunger  and  fear 

' /liiiliii  I  IIIIIII      ,'liillliiilr,   |>.  It. 

'"  lilt  ■■  liiiliHiinHii'  il|ii|Hiiii-il  III  ){lii>>>>"i.'r  in  idleness,  whenoppor- 
I II  nil  I  iiiIki.i,  uIii  II  llii'li  |iiiuri  l>*i  i'i>U'>  11)111  UK  is  HO  less  »:r:'a::::g  -.han 
lliili  ii»nii  111  iiliiiliiliiliiK  rill-'  rliaim'liTisiii-  i»i  sV.o  :r;>e  ;s  pos- 
"i""nl  l>v  iiltiit  )>iliiilllii-  iwni'li-H,"  \V.  I,  MovVr.  A:«i'r.  A=thri>. 
Viil     \  III.    Ilii     I,   ill'it 

'  I  III   III  rlHiiiii»  iHiMHi  iiiHiil  iliix  iiiiii  iti  n  UijjU  ilriJivv.  :*i?c  E;:;y.  Br;t 

'  l'lll»  ll.iri  l>»  k         I'll.  t'liiiiiiKil,  ^    i>'i 

"  I  iiIiImu  k,  'III   liiliti        t'li'lilHliiiU' Tiiiii-ii,  i<    4.1.' 

'II h,   It     II  NiiHii'  llii>r> 

'liiiiHJii         I  III    |iiii>  I  III  kI  Miin,   |i    ';■ 

"I mil  n        Jtiiliiiiil   I  Iil<-I1ii',<'ii' >'.  1>     ! '■! 

"{■■nil-       I'i.vi  li>iU-|i  I ,  Viit   11.  I'    I '■> 
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ififitincts.  The  motives  for  animals  to  investigate  the  unfamit* 
iar,  it  would  seciti,  are  t\^'ofold,  ( i )  to  see  whether  or  not  the 
object  in  queittion  is  harmful,  (3)  to  see  whether  or  not  it  is 
palatable.  Likewise  the  passions  for  excessive  call  makiug, 
gadding  alwut,  "  the  (ir»t  to  call  on  anew  tieigbbor,"  continual 
popping  (  but  rarely  purchasing),  sampling  and  "  sizing  up" 
the  material  and  mental  furniture  of  a  newcomer  may  have 
originated  out  of  the  necessity,  common  to  all  organL>(ms,  to 
know  what  is  harmful  and  friendly,  nourishing  and  distasteful 
in  their  milieu, 

Intcm-ovcn  with  this  curiosity  plexus  of  motives,  sometimes 
separated  from  them,  is  a  longing  for  the  unexpected,  moving 
with  the  hope,  Micuwbcr-like,  "That  something  may  turn 
up,"  imagining  that  the  other  side  of  the  road  is  always  the 
better.  They  Jiavean  in.satiable  desirefor  conjuring  with  that 
unknown  factor  that  lurks  in  the  untried,  to  commit  their  for* 
tiuies  to  the  play  of  the  mysterious  and  unconscious  forces  of  the 
universe  which  to  so  many  lend  an  irre.-<islible  charm  to  a  new 
game,  new  neighbors,  a  new  house,  a  new  farm,  a  new  posi- 
tion, a  new  enterprLse.  In  gambling  it  U  tlie  element  of  chance, 
in  trading  and  barter  it  is  termed  luck.  Hence  it  is  that  we 
find  so  many  of  these  people  doing  a  shiftless,  bartering  and 
guubliug  iKLsincss  where  the  conditions  of  chance  and  luck 
nave  their  fullest  swing.  In  all  probabilitj-  these  conditions 
were  at  their  be.st  during  the  life  of  the  primitive  hmiter  and 
trapper.  Here  the  degree  of  probability  that  tabor  will  be 
profwrtionately  rewarded  is  at  a  minimum.  The  ratio  of  re- 
ward to  labor  becomes  .«o  infinitely  small  that  he  comes  to 
regard  bis  rewards  and  successes  due  to  chance  rather  than 
personal  effort.  One  should  not  wonder,  then,  at  barbarou-i 
and  itemi-civHIiwd  people  persistently  and  continually  creating 
conditions  iu  which  chauce  b  at  a  maximum.  Trapping,  bunt- 
ing and  fishing  are  puntuibi  that  reward  more  by  chance  tlian 
deliltrate  effort  or  certainty.  Daily  bread  is  the  reward  of  tf«^ 
iudj'  arrow,  spear,  trap  or  net  out  of  a  hundred  of  sudi  in.stm- 
tnents  and  not  by  the  sweat  of  the  brow.  The  psychology  of 
longing  to  be  in  some  other  place,  for  new  conditions,  for  spec- 
ulating, for  gambling,  is  a  rea.-i«ertion  of  the  old  associations 
between  chance  and  reward  formed  when  the  welfare  of  man 
was  largely  dependent  on  the  mysterious  forces  of  chance.' 

Probably  the  gypsy  is  the  \k>x  type  of  a  wandering  people 


'The  ortgio  o(  manr  form*  of  gBmbling.  and  );sincs  of  chmicc  and 
Im  ai  oppoied  to  skill  kmong  the  Chii>e»i-.  Koi««ns.  North  AtueHcau 
indiuii  ami  maay  olh«t  primitive  tribes,  lends  considerable  snppott 
to  this  llKsiiy,  ill  Itiat  ihcy  all  can  t>e  traced  hack  |o  ttirowing  the  ar- 
row, or  lipiivd  aiul  (c-jitacrnl  iMniboo  reeds  an  well  as  species  of  dice. 
,  .  ,    See  Stewart  Culin  :  Korean  Games. 
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who  have  kept  intact  the  customs  and  habits  that  once  uni- 
versally prevailed.  The  gypsy'  that  we  know  is  quite  differ- 
ent irom  those  of  other  countries  in  their  manner  of  getting  a 
living.  In  Egypt  they  practice  the  art  of  serpent  charming  and 
conjuring ;  in  France  and  Spain  the  girls  sit  as  professional 
models ;  in  England  we  meet  Gypsy  Methodist  preachers,  actors, 
quack  doctors,  chimney  sweeps,  carpenters,  factor}-  hands.  In 
every  land  the  men  are  workers  in  metals,  musicians  and  horse- 
jockeys  ;  are  never  scientists,  barristers,  or  men  of  large  affairs. 
In  this  country  they  travel  about  over  the  country  in  light- 
running  canvass  covered  wagons,  laden  with  their  goods 
and  chattels.  They  subsist  by  fortune-telling,  horse-jockey- 
ing, tinkering,  sometimes  by  selling  small  articles,  trading, 
gambling,  by  theft  and  deception.  They  are  dirty'  both  in 
person  and  cooking,  lazy,  fond  of  drinking  and  smoking. 
They  are  charmed  by  gaudy  dress  and  jewelled  ornaments.  In 
no  country  have  they  ever  been  known  to  farm.  A  few  own  land 
in  this  country,  but  they  seldom  occupy  it,  preferring  the 
wagon  and  highway  instead.  They  keep  both  dogs  and 
horses,  being  very  f<Mid  of  the  latter.  They  have  deep  emo- 
tions, enjoy  life,  are  highly  imaginative,  and  extremely  fond 
of  music. 

Thegajtof  the  gypsy  is  not  jerky,  angular,  and  individual, 
but  rhythmical,  racial,  swaying  from  side  to  side,  generating, 
roughly,  from  the  hips  up,  sections  of  an  inverted  cone.  The 
negro  has  a  similar  gait.  This  animal-like  motion  is  due  to 
the  dominance  of  the  fundamental  muscles  in  walking  as  op- 
pceed  to  the  finer,  accessory  muscles  that  stamp  individuality 
upon  the  Caucasian  gait.  Prof.  Shaler  observes  that  the  gypsy 
will  not  follow  the  sidewalk  and  brick  pavements.  They  pre- 
fer the  middle  of  the  road. 

The  origin,  together  with  the  traits  of  a  wandering  people. 
have  thus  far  been  sought  in  the  vegetative,  the  food  getting 
side  of  man.  There  arc  impulses  and  irradiations  from  the 
reproductive  functions  whose  significant  bearing  on  the  wan- 
dering instinct  call  for  consideration. 

The  evidence  furnished  by  Bancroft,*  Westermarck,*  School- 


■Porui 


extended  account  of  the  probable  origiti  and  customs  of 
CTP«ie«,  •««  hi»toriea  by  C.  C.  LeUnd,  or  George  Borrowa. 

«Thia  i»  not  nniveraally  true  aa  the  following  will  show,  quoted 
from  a  competent  obwrrer  :  "  Tbia  party  o(  gypgiea  were  acrnpu- 
lonily  clean,  had  low  of  Bilverwarc.  diabea.  etc.,  all  of  which  were  aa 
clean    aa   conld    be.    The   children,    too.  were  cleanly  and  neatly 

^'?S^<;il,tt:  Native  Race..  Vol.  1^-35'.  . 

«  Weatennarck :  The  Hiatory  of  Human  Marriajte.  p.  34. 
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craft,'  Hill.'  Ellis*  and  others,  indicate  strongly  that  in  one 
stage  of  human  evolution  an  annual  pairing  season  took  place 
in  the  spring  or  early  summer  months.  Wcstennarck,  after  an 
exluiu-ilive  research  on  this  subject,  Mays  :  "  It  is,  therefore,  a 
reasonable  presumption  that  the  increase  of  the  sexual  instinct 
at  tlie  end  of  spring  or  in  the  beginning  of  summer,  is  a  survival 
of  sn  ancient  pairing  :>cason  depending  upon  the  same  law  that 
rules  in  the  rest  of  the  animal  kingdom."  The  evidence  of 
the  preceding  section  shows  that  there  is  an  inleiuiity  increase 
in  the  human  sexual  fiinctions  during  the  spring,  not  yet  sup- 
pressed by  law,  religion  and  social  custouLS.  There  is  every 
reason  to  believe  that  pairing  was  decided  by  the  "  law  of  bat* 
tie."  This  archaic  habit  is  known  in  anthropological  litera- 
ture as  wi/^  capture.  Thai  this  custom  was  once  general,  if 
not  universal,  is  inferred  from  the  symbols'  of  capture*  that  are 
so  wide*  spread  among  all  peoples'  at  the  present  time.  Sev- 
eral mythK;  legends,  as  Pinto  and  Proserpine.  Boreas  and 
Oritbya,  Theseus  and  Helen,  the  Romans  and  the  Sabines have 
in  all  probability  their  foundation  on  the  custom  of  systematic 
capture  of  wives  among  such  ancient  race& 

The  desire  for,  and  methods  of  selecting  a  mate  inaugurates 
practically  the  same  activities  as  are  displayed  by  lower  crea- 
tures when  accomplishing  a  similar  purpose,  viz.,  the  "  law  of 
battle ' '  and  wandering.  OUus  Magnus'  represents  the  tribes 
of  northern  Europe,  as  continually  at  war  with  one  another, 
either  on  account  of  stolen  wonieu.  or  with  the  object  of  steal- 
ing womeu.  In  Australia  the  capture  of  wives  is  a  signal  for 
war.  and  as  the  tribes  have  little  property,  except  their 
weapons  and  their  women,  the  women  are  at  once  the  cause  of  war 
and  the  spoils  of  victory.  The  same  is  essentially  true  of  the 
Bouaks  of  California,  the  Tasmanians  and  Maorians.  The 
coin-men  of  Patagonia  make  excursions  every-  year  at  the  time 
of  "red  leaf"  from  the  mountains  in  the  north  to  plunder 
Fuegians  of  their  women,  dc^s  and  arms.  Mcl<ennan  thinks 
that  the  modem  groomsmen  or  "  best  man  "  is  the  legitimate 
descendant  from  the  early  fighting  and  protecting  prot^e  of  the 
bridegroom. 

War  waged  tor  any  cause  whatever,  necessarily  strengthens 


I  Schoolcraft :  Archive*  ol.4)>ori2inBl  Koowledge,  Vol.  II,  p.  314. 

*Ht1l,  A.  S.:  Nature,  Vol.  XXXVIII.  p.  150. 

■Bllis.  A.  B.:  PopnUr  Science  Monthly,  Vol.  XXXIX,  No.  1.  pp. 
307-3  >. 

■  Westvrm*rck  :  io€.  (if.,  pp.  >8j-403, 

*Woo(l,  Edirard].:  Wedding  Day  in  all  AgCAaml  Countrie*.  3  voU. 

*  McLxnoao,  J.  P.:  Stndiu  lo  Ancient  History,  Chapter*  I,  II,  III, 
IV.  V. 

'BUi*.  A.B.:  loc.cii. 

'Qnotcd  from  Mcl^ntum'*  Studies  in  Ancient  Hiitory,  p.  55, 
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the  wandering  instinct — the  aggressor  in  pursuit  of  his  prize, 
and  the  aggressed  exchanging  domestic  duties  for  those  of 
defense  and  regaining  losses.  Out  of  such  conditions  arose 
the  themes  of  the  greatest  poems  of  antiquity,  those  of  Homer 
and  Virgil  have  made  Ulysses  and  £neas  clasdc  wanderers  for 
all  time.  Feggotty  wandering  in  search  for  Emily,  Adam  Bede's 
&lse  betrothed  tramping  the  highway  in  bitter  ^ame  and  re- 
morse, the  untiring  search  of  Evangeline  for  her  lover  over  an 
entire  primeval  continent,  St.  Elmo's  aimless  wandering  after 
killing  his  rival,  are  all  mental  creations  that  do  no  violence  to 
human  nature.  Indeed  tragedies  and  romances  are  most  often 
the  cradles  of  future  wanderers. 

The  art  of  wife  getting  attained  its  most  delicate  and  refined 
form  in  the  nth  and  uth  centuries,  as  set  forth  and  practiced 
by  the  Troubadours  and  Courts  of  Love. 

So  charming  and  seductive  were  their  lives  and  methods  of 
wooing,  that  every  nobleman  of  any  merit,  many  princes  of 
royal  blood,  and  even  four  kings  became  ardent  devotees. 
Love  was  their  theme,  their  Alpha  and  Omega,  music  and 
wandering  the  methods  of  its  exposition.  They  write:  "It' 
is  love  that  makes  me  sing."  "  For  sweet  love  do  I  labor 
night  and  day  in  the  improvement  of  my  lays."  "  For  love 
sing  the  birds,  and  for  love  sing  I."  Says  Rowbotham  :  "  The 
leading  and  characteristic  feature  in  the  life  of  every  trouba- 
dour was,  that  he  was  expected  '  to  go  through  the  world,'.  . 
'  to  go  from  court  to  court. '  At  the  first  breath  vf  spring 
(italics  mine)  the  troubadour  mounted  on  his  steed  .  .  . 
sallied  out  in  quest  of  listeners,  and  prepared  to  indulge  in 
what   adventure   might   befall   him  on  the  way." 

That  the  activities  and  attendant  passions  of  (i)  the  annual 
pairing  seasons,  (2)  of  wife  capture  in  its  various  forms  and 
consequent  wars,  (3)  of  the  various  forms  of  symbolism  of  wife 
capture  and  (4)  of  the  ever  recurring  romantic  episodes  among 
civilized  peoples  everywhere,  have  impressed  the  human  soul, 
and  have  differentiated  it  in  a  siiecial  way  is  highly  probable. 
The  product  of  this  differentiation  is  the  instinct  that  impels  man 
to  desert  home  and  vegetative  Htores  and  seek  a  world  where 
the  procreative  functions  and  itH  higher  irradiations  may  assert 
themselves.  It  would  l)c  abpiurd  to  interpret  the  precocious 
runaways  of  adolescence,  the  roving  life  of  many  individuals  or 
the  life  of  the  vagrant  an  a  direct  expreiiaiou  of  the  procreative 
functions  seeking  conditiouH  for  aatisfaction  as  witnessed  in 
wild  and  domestic  animalH.  Scott"  has  argued  that  these  fun- 
damental passions  may  be  irradiated,  long-circuited  or  trans- 

■RowbothAtn,  J.  Fred«rii:k:  The  TroiibKiloiirti  anil  Courts  of  Love, 
p.  aa6. 
*  Scott:  Sex  and  Art,  Amtr.  Jour.  0/  I'ty.,  Vol,  VII,  pp.  153-116. 


HIGXATOSI 


poecd  into  a  hierarcj-  of  activities  ranging  all  the  way  from  the 
gross  sensuous  iinpuli«  of  a  marauder  to  the  idealUtic  senti- 
ments of  youth  that  urges  him  to  go  forth  espousing  freedom's 
cause,  waging  war  to  reclaim  a  holy  shrine,  or  to  a  missionary 
in  any  good  work.  Between  these  two  extremeit  may  be  men- 
tioned  passions  to  start  life,  seeking  wider  liberties,  for  adveo- 
ture,  yearning  for  space,  for  solitude  and  the  like. 

The  impulse  to  go  off  at  the  approach  of  the  menstrual' 
period,  ibe  desire  for  seclusion  during  parturition,'  and  the 
pas&ion  for  a  wedding  tour  can  only  be  mentioned  here  as 
subjects  for  investigation.  Xo  adequate  data  exists  on  Ibis 
phase  of  the  subject. 

Hisl0rieai  Migrations.  This  subject  presents  three  itenu  of 
interest,  (i)  the  degree  of  civilization  of  a  migrating  nation  en 
ma.<)se.  (2)  the  direction  of  the  route,  (,t)  the  climatic  condi- 
tions of  the  country  from  whkh  the  nations  move,  and  of  that 
to  which  they  go.  The  organization  of  a  migrating  peofrfe  has 
usually  been  of  a  comparatively  high*  state.  They  have  been 
skiUed  in  the  several  arts  of  war,  in  making  and  using  weapons. 
and  in  handling  givat  bodies  of  men.  According  to  Von  Hell- 
wald*  the  direction  of  the  migratory  streams  will  be  found 
always  to  lie  in  the  axi^  of  the  greatest  longitudinal  extension 
of  the  continent.  The  historical  migmiions'  in  the  old  world 
have  been  from  the  high  plateaus  of  Eurasia  in  the  cast  to  the 
narrow  land  area.s  in  the  west.  In  America  they  have  pro- 
ceeded from  the  broad  land  areas  of  the  north  to  the  mild 
tapering  peninsula  of  tbe  south.  Doubtlessthc  mountain  ranges 
that  lie  in  the  long  axes  of  continents  determine  to  some  extent 
the  direction.  Both  the  temperature  and  wind  of  large  water 
oreasaremoretinifornithan  that  of  great  land  areas.  Countries, 
therefore,  wholly  or  partially  surrounded  by  waterareos.  orthat 
are  so  situated  as  to  have  their  shores  bathed  by  strong  sea  cur- 
renu,  and  their  surfaces  blown  o\-er  by  winds  coming  from  large 
tea  areas,  enjoy  the  moet  delightful  dimatcs  in  the  world.* 
Tbe  countries  along  the  shore-i of  the  Meditefnuean  Sea,south- 

'  The  writer  U  tnfonacd  by  a  student  of  psychology  thnt  hi*  wife 
when  a  girl  in  b«r  teens  at  home  and  at  college  experienced  ■  vosue 
iinuiilnc  "  to  go  oK,"  not  to  tiide  specially,  tint  to  be  alone,  a  few  lUya 
beloic  each  monthly  flow.  Scvetal  girl*  of  facr  intitnatc  Kcquaintmnce 
pTOftMcd  10  her  n  like  experience. 

*Wbeiithe  time  of  a  Scoosbone  woman's  confinentcnt  draws  aear, 
the  retiies  to  sotne  seclodcd  place,  brings  forth  umuniilect,  and  re- 
maii:«  there ,i/uu^  for  ahoul  a  mostb.  Bancroft:  Native  Races.  Vol. 
I.  P- 4,17. 

■Labbock,  Sir  Jobn :  toe.  eit..  p.  5B6. 

■Von  MellwAltf,  Fmlerkk :  The  AaerleaB  lligratloM,  SmitbtonUn 
Report.  1866,  jjp,  Ji8-4S. 

*Crun'«  t^mveraal  Atlas,  p.  169,  1893. 

'Daria,  W,  H.:  Elementary  Meteorology,  p.  3j8.  1894, 
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em  California,  portions  of  Chili,  etc,  are  freed  from  ex 
of  leaperatiiTe.  windii,  snd  floods  and  freqneot  undaUtioas  of 
atmospheric  pressures.  England.  East  China  and  Japan  ate 
lands  whose  climates,  though  in  the  great  land  areas  or  just 
adjacent  to  them,  are  tempered  and  uniformed  by  ses  winds 
and  currents.  In  such  countries,  e.  g.,  Egypt,  Japan,  East 
China,  Greece  and  Rome,  are  found  the  oldest  and  most  per- 
manent instttutious  of  man.  In  them  civilization  was  cradled 
and  wrought  out  the  deeds  that  form  the  hulk  of  history. 

On  the  other  hand  the  great  land  areas  of  the  N.  temperate 
zones  arc  characterized  hy  wide  annual  ranges  of  temperature, 
in  some  regions  long  drouths  followed  hy  short  hut  heavy  rain- 
&11.  and  by  a  wide  spread  and  frequent  undulations  in  atmos- 
pheric pressure.'  Such  climates  are  found  on  the  eastern  and 
sontliem  shores  of  the  Baltic,  the  northern  lands  of  Ruiwia. 
northern  and  central  Asia,  and  the  large  interior  of  North 
America  stretching  ncirth  of  the  Missouri  and  northwest  of  the 
Great  Lakes.  The  Steppes  of  Turkestan,  the  great  desert  of 
Gobi  and  Takla-Makin"  with  moving  dunes  of  sand,  portions  _ 
of  Arabia  and  fersia  are  all  dr>-  lands  with  a  relative  large  ■ 
range  of  temperature.  ' 

The  unccTtain  changeable  geiigraphico-climatic  conditions  of 
these  land  areas,  it  seems,  would  foster  and  empbasir.e  the  sev- 
eral migrating  traits  already  surveyed,  would  nimish  just  the 
right  stimuli  to  set  agoing  from  time  to  time  the  old  migniting 
instinct  implanted  in  the  race  in  prehistoric  times.  Such  lands 
cradled  the  Tartar,  the  Hun,  Visigoth,  VandaLs,  the  Bedouin — 
the  children  of  want  and  hard  circumstances,  the  hardy, 
brawny,  Testle:ui  races,  in  whose  blood  there  is  a  good  mixture 
of  iron,  and  which  have  come  forth  periodUaily  to  destroy  the 
luxuriotLs  and  the  wealthy,*  to  lay  in  ashes  the  arts  and  culture 
that  flourish  where  the  forces  of  nature  are  more  uniform  and 
less  rigorous.  At  the  present  time,  according  to  Tarde*  and 
Below,  the  life  of  the  pa.-ktoral  people  in  the  Sahara,  as  ou  the 
plateau  of  central  Asia,  is  passed  in  circular  migrations,  re- 
turning to  llieir  points  of  departure.  He  thinks  that  caravan 
life,  like  sea  life,  has  incited  others  to  a  roving  life  through 
imifa.'ion.  Commerce  conducted  in  any  form  whatever,  as 
carav8U>,  railways  or  ships,  is  a  powerful  stimulus  to  wander- 

'Por  ptavsiological  eOecu  of  elevated  rllmatts.  (ro^ueiitaiidulations 
is  ■tmosphefic  pressure,  etc..  sec  Hnnd-book  of  Medical  CHmatoIofcy, 
p.  61,  by  I>r.  S.  Kdwiii  Soil]',  ■lno  Warred  P.  I,onibar<l  in  Amer.Jomr. 
ny..  Vol.  I,  pp.  3-71. 

■Hcalen.  I>r.  Svcn ;  McClnrc's  Magaitne,  Dec.,  '97.  "It  wiu  all 
aand-morlBe  dtiiies  of  Rand.  The  ilays  were  Tery  hot,  the  nigtits  wer« 
bltterlT  colli.     The  air  was  (till  of  thisl  " 

■Ralworth,  Sir  II.  II.:  Iliatonof  Mongol  s.  Chap'*  It  and  III.  I^rt  I. 

*Tanl«,  H.  C:  Rcvuc  ScicQti'lique.  Vol.  XLV,  p.  747,  \t^- 
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ing.  The  tenacity  with  which  trainmen  cling  to  the  railroad, 
the  stolid  backwardness  shown  by  the  Mississippi  River  steam- 
boat employees  to  quit  boat  life  and  enter  other  pursuits,  are 
instances  justifying  Tarde's  conclusions.  A  commercial  peo- 
ple are  cosmopolitan— rarely  if  ever  homesick.  It  would  seem 
that  certain  occupation  predispose  to  restlessness  and  roving. 
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TXf  Instincl  in  the  Individual.     The  migratory  instinct,  to- 
gether with   the  comcomitant  traits,  so  far  as  they  can  be 
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made  out  in  childhood  and  early  youth,  were  treated  at  some 
length  in  my  paper  on  Truancy.'  It  remains  to  note  briefly 
in  the  light  of  all  that  has  preceded  the  role  played  by  the 
instinct  in  maturer"  life.  Our  study  thus  far  suggests  that 
its  genus  are  perhaps  in  every  one — at  least  such  is  the  view 
here  adopted.  The  instinct  is  not  an  anomalous  thing.  It 
had  a  legitimate  birth,  and  is  an  essential  function  of  the  soul. 
At  what  age  or  ages,  under  what  conditions  it  will  most  prob- 
ably control  one's  activities,  and  what  will  be  its  form  of  ex- 
pression, /.  If.,  whether  seeking  a  fortune,  love  of  adventure, 
or  fleeing  from  restraint,  or  what  not,  are  suggested  from  the 
returns  of  the  questionnaire, — Rubrics  I  and  II, 

For  total  number  of  cases  of  runaways,  number  of  each  sex, 
distribution  according  to  age,  and  the  relation  between  ages 
and  the  different  causes  for  running  away,  see  Table  III  and 
Chart  IV.  The  manner  of  running  off  is  partly  a  function  of 
age  (Chart  III).  All  children  that  run  off  from  one  to  three  do 
so  impulsively.*  Three  to  eight  years  shows  a  gradual  falling 
in  the  impulse  curve  with  a  rise  in  the  planning  curve  (Chart 
III).  The  child's  growing  interests  and  respect  for  home  and 
parents'  and  the  consequent  desire  to  conceal  his  misdemeanors 
are  probably  factors  at  work  here.  From  eight  to  twelve  the 
curves  are  reversed.  This  corresponds  roughly  to  the  period 
of  slow  growth  of  brain,  body,  weight  and  height.  It  is  a 
time,  too,  when  the  child  partially  slides  out  from  under  the  sole 
care  and  companionship  of  parents,  and  sets  up  a  social  circle 
of  his  own.  He  is  less  sensiti%'e  and  considerate  to  his  parents' 
reproofs  and  wishes.  Respect  weakens,  he  waxes  bold,  ques- 
tions authority.  This  dare-devil  spirit  may  account  for  the 
child  doing  things  impulsively,  openly  and  above  board.  The 
ways  and  manner  of  leaving  home,  howe\'er,  multiply  with 
age.  The  curves  (Charts  III  and  IV)  showing  the  relation 
between  ages  and  different  causes  for  leaving,  are  based  on  too 
small  a  number  to  merit  a  detailed  description;  they  do,  how- 
ever, emphasize  this  fact,  that  childhood  and  youth  are  affected 
differently  by  the  same  causes,  and  further  that  the  causes  in- 


'Truancy  as  Related  to  the  Migratory  InEtinct :  Ped.  Sent.,  Vol.  V, 

'  It  is  needless  to  say  that  the  data  for  a  thorough  study  is  yet  to  be 
collected.  There  is  much  literature  of  an  idealized  sort,  descriptive 
of  the  professional  tramp.  But  the  tramp  by  no  means  eipresses  all 
of  the  roving  instinct— not  all  wanderers  are  tramps.  Indeed,  if  ad- 
hering to  fixed  habits,  customs  and  conditions  excludes  the  roving 
instinct  then  the  tramp  is  not  dominated  by  the  migratory  impulse, 
for  he  is  exceedingly  sUid  in  all  his  ways.  A  study  of  tramps  and 
vagrants,  then,  will  not  suffice  our  present  purpose. 

»See  cases  and  comment:    /rrf.  6*wf.,  Vol.  V,  No.  3,  pp.  387-90. 
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crease  as  the  indivividuo)  comes  to  sustain  wider  and  wider 
relations  witb  Mjciety.  For  example,  injured  feelings  in  child- 
hood may  arise  through  an  unfavorable  comparison  of  their 
lot  with  that  of  thdr  playniaiirs,  and  from  real  bodily  wrongs, 
Of  from  objective  conditions  and  processes  while  the  feelings 
of  adolescence  are  generally  disturbed  by  subjective  and  imag- 
inatix-e  conditions.  His  moulting  ego  is  excessvely  sensitive 
to  personal  rights  and  honor,  his  good  intentions  arc  misin- 
terpreted. The  injured  feeling  curve  ntUins  its  maximum  in 
tlie  fifteenth  year.  Again,  childhood  and  adolescence  are 
afiectcd  diametrically  opposite  by  solitude.  The  foniier  flees 
from  loneliueM.  the  latter  often  seeks  it.  Childhood  goes  to 
nature  (Chart  IV)  for  companionship,  adolescence  forsolitudc. 
Probably  one  of  tlie  most  faithful  .source.s  of  wandering  in 
adolescence  is  restricted  liberty,  or  impatience  under  restraint. 
The  following  are  two  cases  from  more  than  a  hundred  bearing 
on  this  point, 

I,  P.,i4.  "Until  I  WBB  twelve,  t  cAnnol recall  biivlnxe*er  |;oiic  from 
taomc  with  ple&«urc,  but  during  my  early  tceDa  I  began  to  (eel  a  Mnse 
of  oppression  (rom  remaining  at  home  which  became  highly  aecentu* 
•led  by  the  BRe  o(  fifteen,  t  wan  then  allowed  to  leave  borne  to  teach 
•  little  rural  Bchool.  The  senae  of  freedom  I  eKperienced  was  intozi- 
eating  (and  not  mitdly).  Vet  I  was  under  no  teal  restraint  at  home. 
I  aimply  felt  reMrnlncd  there.  I  think  I  had  nn  itrltaiing  de*irc  to 
Sad  tiow  1  aloti'  *1oo<l  niih  the  world,  to  (eel  mysieK  dclached  from 
*]]  that  bound  mc.  During  this  lime  I  thought  much  of  '  indenctid- 
cocc.'  delixbted  in  long  lonely  wnlk« — often  pictured  lo  niyaelf  tbe 
freedom  of  the  gypi>y  nnd  delighted  greatly  in  all  talea  and  poema 
idealizing  the  gypsy  girl," 

3.  V.  "  Tbe  not»c  of  a  city  and  tbe  Cfowd*  of  people  alway*  make 
mc  impatient  to  get  away.  I  don't  like  cren  a  day  with  lionncB  in 
front  of  me —  even  brown  alone,  fine  wreathed,  is  a  burd«n  to  iny 
spirit.  I  cnn  get  along  in  a  very  aioall  room  for  mi-self  and  my 
belongingM  bnt  I  must  bHvc  nonic  apace  ontaidc  my  window.  When  I 
bad  to  live  in  the  city  I  had  sucb  longings  to  eacape  that  I  wonid  take 
a  cor  in  de«d  of  winter  and  go  to  the  end  of  tbe  roaic  and  then  walk 
nnttl  there  was  not  a  houRc  or  a  pcrtou  in  sight  and  ao  gel  my 
equilibrium." 

A  Student  of  tramps  and  vagrants  writes  mc  : 
"It  is  my  iniprcwiioi)  that  tbe  narrow,  cramped  conditions  under 
wbicb  boys  often  live,  without  sufficient  variety  and  wholesome 
interests  in  Ibcir  lives,  is  responsible  for  mncbof  tbe  constant  recruit- 
ing in  the  ranks  of  the  tramp  army.  It  is  unnatural  (or  youu^  people 
to  life  H  life  of  dead  monotony,  nnd  the  boy  who  breaks  away  id  sheer 
desperation,  witbont  an  edncatioD  to  equip  him  for  any  better  life, 
won  drifts  to  tramp'lom  and  becomes  iircclaimabic  to  serious  life." 

While  the  charms  of  travel  woo  many  to  a  roving  life,  trav- 
elling, especially  on  water,  cures  many  of  a  roving  passion, 
Tbe  following  are  from  280  cases  of  Rubric  IV  on  the  charms 
of  travel  : 

CUAHUS  OF  TxAVKL.  }.  M.,  16.  "I  eojoy  s  wolk  into  far  away 
country  place*  for  the  sake  of  tbe  sensation  o<  dclicions  freedom,  of 
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the  perfect  mental  abanilonnicnt.  One  (eels  aft  if  he  had  «hak«n  oU 
(he  dcwi  weiKhl  of  tncnls)  conlnct,  and  th«  faroB  >ltetchea  of  conntr; 
pronltc  more  of  the  wme  fciod  of  libcny." 

4,  H..  14.  "  I  like  being  aboard  a  abip  (or  the  fcelin);  of  cwlle** 
•pac«  and  a  lott  of  ItbcraiJon  from  conrentions  that  il  brinsf.  A 
IoD)(  walk  iuto  a  new  jkirt  of  tlic  Coantry  has  a  chaini  for  mc.  Anil 
1  have  enjoyed  bcnlini;  cattle  on  the  pmi tic  because  it  set  me  free 
from  •elf-coiuciousiK»." 

5-  V--  ii-  "  Have  often  (ell  it  thouKh  the  hoaac,  althongb  comfor- 
table aud  haDdiome.  wiu  choking  mc,  and  the  OMmcnt  I  Kot  my  (ool 
on  the  doorstep  for  n  wnlfc,  evco  iboagh  a  deep  anow  prevailed,  I  felt 
better.  I  feci  intenac  plcaaurc  when  KalkinK  in  the  twilight — alone, 
hare  an  elasticity  of  step  and  elalioD  which  n)iikc»  mc  wt»b  twilight 
leould  last  for  honnsotbat  1  eoalil  walk  milei.  Am  in  no  senie  a 
gad-abooi.  and  1  hnie  call-making,  bnt  cannot  hear  tbc  whiitic  of  a 
locomotive  without  a  tinijIinK  of  the  blood  and  a  lonKing  to  be  oS — 
iodcfinitcly,  anywhere.     Have  led  n  sedcnlBry  life." 

6.  P.,  II.  "  Either  a  trip  on  the  ocean  or  a  long  rideoa  the  train 
has  K<v>t  inlcicita  for  mc.  The  former  wottie*,  pota  mc  at  peace  with 
the  whole  wurld  ;  the  latter  excite*  me.  I  feel  boiiteroua,  can  hardly 
kccD  ■till.  DO  matter  bow  peaceful  the  acenerr,  it  aeemed  that  I 
contd  alwayt  icc  somethlnR  wild  about  It,  •omethiog  that  anawercd 
to  my  feeling*." 

J.  M,,  j6.  "  The  chief  inletcM  of  travel  to  mc  i«  the  seeing  o(  new 
thing*.  My  hobby  in  the  way  of  change  is  to  gel  out  into  the  country 
(or  aoont  two  days  at  a  lime,  drop  eTerythiti^.  cut  looae  from  eiery 
tbongbt  that  bind*  me  to  my  wutW  and  walk  in  the  woodi.  With  me 
there  i>  a  peculiar  emotional  tone  that  goci  with  IhouKht*  of  liavcl." 

8.  M.,  }o.    "The  novelty  of  mcid^  new  tbiiig*  and Ttavlng  im«  ex- 

Criencea  are  the  attraction*  of  travel.    I  »ometimes  get  tired  of 
bitnal  (DTTcmndinga — I  think  from  the  moaotoay  and  sameneM  o( 
repeated  cxperlooCM." 

9.  P.,  16.  "A  day's  walk  thion^h  the  woods  has  the  greatest 
charm  for  me.  Tbc  freedom,  tbc  wildneis,  the  (juiclneu.  tbc  birda, 
Aowett.  all  auRwrriiig  loan  inner  feeling  of  loyouaneu;  a  feeling  of 
being  a/  honte  with  natnre." 

10.  P.,  ID.  "  The  new  lights.  I  like,  too,  the  onward  motion,  the 
feeling  that  1  am  going." 

11.  F,,  19,  "  1  think  I  ucrer  had  a  deaire  to  run  away,  but  some- 
times in  spring  1  have  had  desire  to  go  for  a  walk  by  myseU;  t  have 
gone  to  walk  through  the  fields  aud  woods.  It  seems  as  though  I 
wished  to  enfoy  it  alone  and  not  speak  to  any  one." 

II.  M.,  10,  "In  my  experience  the  bicycle  has  held  the  most 
ititemt  in  the  charms  of  travel.  Il  is  akin  to  flying,  the  swift  motion 
and  delightful  brceies  fanning  your  bead  ate  pleasant  Mnsatioaa." 

The  tbinu  for  travel  is  a  prodnct  of  a  nexus  of  fnciors.  lit 
our  280  returns,  however,  two  groups  of  motives  have  domi- 
iwted.  First  they  abow  that  traveltiiij;  is  a  favoriie  mentis  to 
destroy  monotony,  it  breaks  n]i  the  tedium  of  the  hour :  it 
shelves  old  experiences  and  sensations,  that  have  induced  a 
«ort  of  mental  cramp  or  fatigtie.  Travelling  relieves  this 
cramp  by  furnishing  a  superior  sort  of  new  psychical  and 
bodily  activities;  second,  they  indicate  strongly  that  the 
dciiire  to  experience  sensalions  of  motion  is  unique  among 
human  passions.    Joeiah  Fljrat  says:     "The  possibility  of 
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riding  cvcrj-whcre  afforded  by  our  net  work  of  railways  is 
atluriiiK  to  the  boy  and  oHeu  wins  many  to  trampdom." 
Shaler  (hinks  tbe  love  of  advcnlurc  (chart  IV)  can  best  be 
satisfied  by  going  to  sea. 

The  sensation  of  motion,  as  yet  but  little  studied  Troni  a 
pleasure-pain  standpoint,  is  undoubtedly  a  pleasure  gi^'ing 
sensation.  For  Aristippus  the  end  of  life  is  pleasure  which  he 
defines  as  gentle  motion.  Motherhood  long  ago  discovered  its 
virtue  as  furuiBbed  by  the  cradle.  Galloping  to  town  on  the 
parental  knee  is  a  pleaitiug  pastime  in  every  nurBCry.  The 
several  varieties  of  swings,  the  hammock,  see-saw,  fiying- 
jeimy,  merry-go-round,  shooting-tbe-chule,  .'filing,  coasting, 
rowing  and  skating,  together  with  tbe  fondness '  of  children  for 
rotating  rapidly  in  one  spot  until  diizy.  and  for  jumping  from 
high  places,  are  all  devices  and  sports  to  stimulate  the  sense  of 
motion.  In  most  of  these  modes  of  motion  the  body  is  passive 
or  semi-pa&sivc,  save  in  such  motious  as  skating  and  rotating 
on  the  feel.  The  pB.*siveness  of  the  Ixxly  prechides  any  im- 
portant contribution  of  stimuli  from  kinaeathetic  sources. 
The  stimuli  are  probably  furnished,  as  Dr.  Hall  and  others 
have  suggested,  by  a  redistribution  of  fluid-pressures  (due  to 
the  unusual  motions  and  positions  of  the  body)  to  the  inner 
walls  of  the  Kveral  vascular  sy.<items  of  the  body. 

Love  of  adventure  (sec  table  III  chart  IV)  is  apparently 
prompted  by  a  variety  of  motives,  e.  g.,  by  rebellion  against 
restraint,  love  of  freedom,  of  travel,  thirst  for  knowledge, 
chivalr>' ;  and  also  by  Ihc  dare-devil,  iconoclastic  spirit  that 
revels  in  the  unexjxxted  and  courts  fortuuc  through  the  factors 
of  lottery  and  chance. 

Kubrics  I,  II, concerning  runaways,  and  IX  and  XI.  pertain- 
ing to  homesickness,  etc.,  are  treated  in  a  comparative  way 
(table  IV)  as  interesting  from  a  sociological  standpoint  and 
u  a  further  introduction  to  the  material  of  section  C. 

Probably  the  most  general  and  fundamental  group  of  facts 
are  those  pertaining  to  the  home  and  parents.  The  percentage 
<^  orphans  in  both  lovers  of  home  and  runaways  are  curapars- 
tii'dy  small. 

Tenanting  is  much  more  common  among  parents  of  run- 
aways—  35^  as  against  i8^  for  lovers  of  home.  The 
conditions  of  the  home  are  classified  into  poor,  moderate, 
comfortable  and  bountiful.  The  largest  number  of  homes  in 
both  groups  belong  to  the  comfortable  class.  An  examination 
of  all  the  classes  shows  that  the  runaways  bear  by  Ear  the 
greatest  number  of  inferior    homes  in   an   economic    sense. 

>Hb]I,G.  Stanlty:  Study  o(  Fear*:  Am.  Jour.  Piy.,VtA.V\\\, 
No.  »,  p.  15;. 
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Nioeteen  per  cent,  of  the  runaways  come  Irom  poor  homes  as 
opposed  to  no  per  cent,  of  home  lover».  It  is  uuueces!>ar)- 
to  comment  on  the  rest  of  the  items  compared— the  table  is 
self-explanatory. 

Tauui  rv. 

SAotfimg  the  tom^ratttv  iofiotogicat  fondilions,  traits,  rtt.,  ef  fivt' 
hundred  Tioo)  rmnateayt  and  tve  hundred  and  tteenly-five  (ttj) 
lovers  of  home  (ages  i-ioytars). 
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.        .           5« 

\  Bounlifnl 

11 

S3 

Not  BfiectiouBic  . 

45 

9 

Ptiy*lcally  ilefccttvc    . 

13 

0 

relation  in        )«""««»       ■ 

>3 

ao 

»S 

33 

,b.un.ay.  1«,"14^       ; 

^ 

a 

45 

Scn*iiivc      .... 

63 

90 

Dcmouttratlvc     .        .        . 

te 

J» 

Laugh  CBiiir        .        . 

z 

79 
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90 
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SUHUART. 

The  (liwussion  of  migration  of  animals  indicates  that  the 
most  general  initiative  factor  that  <Ii){turbs  the  psycho-physio- 
logical  adjiuitments  is  the  procreative  function,  but  that  the 
mode  and  time  of  its  operation  is  greatly  modilicd  by  cosmic 
forces. 

We  do  not  trace  with  equal  certainty  the  operation  of  the 
same  factors  in  the  same  order  and  eflSDCtiveness  in  originating 
and  controlling  the  instinct  in  roan  for  the  obvious  reasons  that 
be  has  freed  himself  to  a  great  extent  from  these  archaic 
forces  and  in  a  measure  controls  them  ;  besides  be  basset  uft  a 
s»eUU  eetmcs.  as  it  mere,  of  his  own  that  must  be  obeyed. 
Despite  these  hindrances,  however,  we  do  get  traces  here  and 
there  of  the  persistency  and  effectiveness  of  ike  titter.  Ike 
tosmie  and   the  tffdai  forces   involved   in  the  diflerentiation 
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of  the  instiuct.  The  movenieiiU  of  primitive  man  were  con- 
tiolle<l,  in  all  probability,  by  the  distribution  of  certain  foods, 
by  the  physical  geography  of  the  country,  and  by  the  change 
of  seaMDS.  Tbe  ^tont  of  climatology  together  with  the 
topography  of  the  country  have  greatly  controlled,  if  not 
actually  touched  off,  the  instinct  as  ^en  in  historic  migraiioua, 

Tht  passions  for  local  roving,  "gadding  about."  frequent 
moviiift  and  g>'p8ying  is  a  reassertion  of  the  old  psychases  that 
was  formed  when  to  know  friend  and  foe  were  essential  to  self- 
preservation,  and  when  the  highest  conditions  of  lot  audchattce 
were  ussidiiotuly  courted.  Sprin;;  fever,  ennui,  psycho-phyni- 
ological  disturbances  of  spring,  and  of  the  Innar  as  well  as  cer- 
tain wlar  periods,  then,  too,  the  vernal  increa^  in  tlie  num- 
ber of  marriages  and  in  the  nuin))er  of  illegitimate  btrlhs  ;  the 
strengthening  of  the  Io\-c  of  adventure,  for  independence  and 
freedom  at  the  iniset  of  puberty  ;  the  greatest  number  of  run- 
away adolescents  occurring  in  the  spnng — all  alike  point  to 
the  seneral  concluMou  that  the  procreative  functions  and  their 
irradistions  and  cosmic  periodicities  arc  joint  factors  in  the 
differentiation  of  the  migratorj-  instinct.  They  are  the  factors 
that  have  ever  periodtcalty  disturl»ed  whatever  adjustment  that 
man  may  have  effected  with  his  environment  on  a  vegetative 
basis. 

Finally,  the  migratory  instinct  is  general,  if  not  universal. 
It  is  merely  a  matter  of  degree  —  sometimes  very  slight,  too — 
from  the  menial  throe.-*,  perturbations  and  secret  threats  of 
leaving  home  bythc  adolcscetii  to  their  actual  occurrence.  Tbe 
gradual  pas-sage  from  the  adolescent  who  fights  and  smothers 
these  se\'cral  subjective  upheavals  and  remains  at  home,  or 
from  tlie  one  who  subdues  the  dewre  for  change  and  continually 
adjusts  himself  to  prcTtent  tasks  to  the  one  who  is  overcome  and 
breaks  away  is  paralleled  by  the  fine  shades  from  sanity  to  in- 
sanity, or  from  the  feint  inner  thoughts  of  to  the  actual  com- 
mitting of  crime.' 

We  are  not  then  dealing  with  anomalous  elements  and  char- 
acters. The  germs  and  even  at  times  the  full  fruition  are  in 
us  all.  partly  as  a  heritsgc  and  partly  acquired.  (Sec  ca^>es 
I  and  3.) 

'Fertl,  E. :  Criminal  Sociology,  p.  45 —  "ETery  tnsn,  howcTer  pure 
•nd  honest  be  may  be,  i<i  conaciouu  now  sad  then  of  a  tramiitoTy  no- 
tion of  nomcdUhoncit  or  crimiiial  action.  But  with  the  Iioncst  tnaa, 
exactly  beeattM  he  i»  physically  aail  morally  normal.  tbU  notion  of 
crime  nhkhiimultaneonaly  an RiDioni  uptbcitleaofiiagrieroinconse- 
quenrct.  j;lBncci  off  the  surface  of  the  moral  contcieiKC  .  .  .  with  the 
man  who  it  Icuuonnal  and  baa  Itaa  forethought,  tbenotJoadwelUand 
finally  prevails." 


I 


MIGRATORY   IHPCiSB. 


SECTION  C. 
LOVU  or   UOUB. 


6s 


The  love  of  faonie  is  indeed  au  archaic  theme  in  literature. 
An  acti%-ity  of  the  soul  that  arose  very  probably  soon  after  the 
sex  broad-ax  dichotomized  organic  life.  To  build  a  home,  fur- 
nish atid  protect  it  absorb  the  <)iiintescence  of  theener^es  of 
the  greater  part  of  living  species'.  The  instinct  is  expressed 
oftentimes  in  an  unmistakable  manner  by  tlie  tumatural  and 
waniii]^  nctivities  of  wild  ftnJmal.s  in  captivity  longing  to  return 
to  th«ir  familiar  haunts. 

V/ttvrom'  found  tliat  many  lowly  forms  of  pelagic  life, 
although  under  the  very  beat  conditions,  decrease  con^ideTably 
in  volume  in  a  few  days,  many  die  n-ithin  less  than  a  week. 
He  kept  berocx  alive  three  wcek.4.  One  beroe  that  measured 
3  cm.  long,  after  14  days  captivity  was  only  6mm,  long. 

*  Young  sliows  that  in  vessels  of  tlie  same  shape  the  larger 
tbe  area  of  the  vessels,  the  greater  the  growth  of  tadpoles  con- 
fioed  therein.  'De  Varigny  has  found  the  same  to  be  true  of 
the  ptinil  sitnil.  He  inter^iretN  this  dwarfing  a«  a  phy.siologjcal 
or  mechanical  imptdimenta  to  movements.  /.  e. ,  he  would  make 
free  exercise  one  of  the  functions  of  growth.  Darwin  observes 
that  insular  animals  arc  smaller  than  their  continental  congen- 
eiB.  For  instance,  in  the  Canan,-  Islands  the  oxen  of  one  of 
the  .smnllent  i.sJaiids  are  much  Mnnller  than  those  of  the  others, 
although  all  belong  to  the  same  breed  ;  the  same  is  true  of  their 
horses.  Spencer  says  "It  is  well  known  by  all  anglers  that 
trout  and  other  &s\u^  are  small  in  small  stream^i  anci  large  in 
larger  rivers. ' ' 

According  to  Bates,  only  one  of  the  largest  species  of  the  South 
American  turtles  will  live  long  in  capti\'ity,  the  smaller  ones 
die  ill  a  few  days.  Snapping  turtles  generally  refuse  food  and 
remain  shy  and  fierce,  but  taken  young  can  Inrbronght  to  feed. 
Sea  snakes  cannot  be  kept  alive  many  days  even  in  salt  water. 
Tlie  nper.s  all  vomit  their  food  after  being  taken  captives  and 
will  seldom  take  any  further  nourishment  except  water.  ^Jordan 
found  that  female  newts  kept  inconfinement  all  winter  were  not 
SO  apt  to  lay  eggs  in  the  luring  ax  those  frcuhly  captured.    The 


*  The  AftricultatBl  nchicrcmenti  of  the  «t)t  commoo  id  several  lunds, 
tlie  variety  ol  arvIiilectuiAl  dtMgns  (or  the  home  atid  the  certainty 
■ad  clcremeis  of  tlieit  ciecalion  as  seen  lu  tlie  lift  hiHIorr  ol  aEtt», 
bee*.  A«b,  birds  and  botb  loircr  and  hJKbct  manimaU.  luTttiih  abtm- 
dant  eaatnplcs  o(  the  larKe  bulk  of  aniinal  acCivitiea  exerted  for  the 
real iiB lion  of  ■  and  it*  belon sings. 

•Wenrom:  PHiig.  Archiv..  Vol.  h.  1891.  pp.  439-440. 

•Young:    Arch,  des  Sci.  Pbya,  «  Nut..  Vol.  XIV,  1885. 

*De  Varigny  :    Esperineiital  Evolution. 

'Jordnii :  Hnbils  and  Development*  of  Newts,  Jour.  Morphology, 
Vol.  Vin.  PP.J69-J66. 
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duckbill '  uikI  pouched  niole  in  spite  of  ctll  care  tind  attention 
live  but  a  vcrj"  short  time  in  capti\ity.  Hartmaiin,  Chaillou 
and  others  give  sevcnil  in-itanccs  of  young  monkeys  dyin}j;soou 
after  capture.  Captiircd  adult  piuiias'  invariably  pine  uwuy 
and  die.  Delboeuf'  Liltowed  two  diSTerent  species  of  lizards 
to  run  together  in  his  Uilxjratory  for  ovct  tivo  years.  One  dis- 
appeared suddenly  for  three  weeks,  duriug  which  time  the 
second  one  refiL-ieil  all  food,  and  had  uo  rclLdi  for  insects  and 
earthworms  until  the  absent  one  returned.  A  species  of  snake 
(peUas  l>erus)  usually  refu.ses  all  food  ;  but  if  the  floor  of  its 
cogs  is  made  to  look  like  its  native  moor  it  will  sometimes  feed 
voluntarily.  Cornish  *  sa\s  uearlj-  all  animab  dislike  solitude 
and  conGnemenl.  Tanie  hanks  and  falcons,  if  kept  alone  in  a 
room  mope  and  lose  condition,  and  in  some  species  a  suicidal 
instinct  is  developed.  Merlins  kept  in  solitar>-  confinement 
destroy  their  claws  and  toes. 

Tliese  citations,  though  by  no  meaus  exhaustive,  illustrate 
that  not  only  forcible  curtailing  or  limiting  conditions  for  ex- 
ercise, but  a  sudden  change  of  environment,  feeding  grounds 
or  e\'ei)  loss  of  companion.ihip  will  cause  dwarfing,  sickness 
and  even  death  to  wild  animals. 

Instances*  of  tlie  love  for  home  among  domestic  animals  and 
their  inten.se  mental  sufferings  when  away  per  force  were  given 
in  Section  A. 

Some  of  the  factors  making  for  the  fof^  of  heme  in  man  are 
set  forth  in  the  cases  below." 

t.  F.,  19.  "  I  think  that  tbeortler  \*.  mother  firtt.  (athcr  rikI  broth- 
er equally.  I  like  to  think  of  my  surronndiDgs,  at  home  in  this  order, 
the  littng-foam,  the  two  maple*  ia  the  yard,  the  brook  and  the  aur-  ^ 
roiiii4inK  bilit." 

I.  F.,  30.  "  The  etements  in  my  own  lore  of  home  are  fir«t  my 
father,  then  >i*tcr.  brothers,  the  house,  and  familiar  spots  on  the 
Una." 

y  P.,  17.  ".  ,  .  Fathcratidmotheranil  neilniy  sislerandbrother — 
then  the  heme  (eelinK  which  I  have  boi  which  1  cannot  possibly  ex- 
pUiB." 

The  family  as  a  whole  or  the  meni1>er  in  the  manner  given 
in  these  three  ca««s,  of  courw,  take  precedence  over  all  other 
elements  in  all  the  returns,  therefore,  they  are  omitted  in  the 
re-st  of  tlie  ca.'ies. 

4.     v.,  3$.     Scenery  and  paat  oMociation. 

i.     P.,  10.     House,  water,  hills,  trees,  familiar  ways  of  Ufe. 

6.    P.,  — .    Honae,  nataml  «cenery,  familiar  way*  of  life. 


I 


>  Bennett,  G.:    CatbeHnKS  of  a  Nainral{«t  in  AaMralasi*.  i860. 
^Rodwn  :    The  Naturalist  in  La  Pista.  p.  44. 
■  Delbocnf,  J.:    Pop.  Sci.  Month.,  Vol,  L,  pp.  39S-99.  1897- 
*Comi*fa,  C.  J.:     Animals  at  Work  and  Piny,  '96.  pp.  31-J8. 
'Selected  at  random  from  lou  answers  to  Rubric  Slit  Of  SvlUbas. 
*  Selected  ai  random  from  160  answers  to  Rubric  Xof  SyllabD*. 
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S.     P.,  — .     PHend*,  location  and  (ainltlnr  acenc*. 
.     P.,  iS.     Hottsr.  hillH.  and  nitxlc  of  liviug. 

9.    v..  3$.    Nntdial  scenery  and  oaaociatioti*  con(it«t«d  with  it- 

to.  M..  19.  Of  my  father,  motber.  brotb«T,  It  would  be  hard  to 
tell  vblch  I  lore  moat.  Tbcy  are  all  a  p«rt  ia  my  life.  But  of  tlie 
lions«  and  surranadings,  liilU  and  vm1Ief«,  tbcfc  !■  that  tastitiK  feeling 
which  tico  me  to  it. 

tl>  F.,  11.  Hill,  tr«T«,  nnd  natiiral  »c«nery  around  my  own  borne 
$ttm  dearer  to  me  than  those  of  nnv  other  place. 

13.  M.,  15.  Kamlllar  wayi  of  life,  ntl  the  (amllur  part*  of  tbc 
hoiiac;  its  nooks  and  CTBUnicn,  wbcrc  old  ajiiiociatloDS  and  memories 
clutter  thkk  as  SHnrmiag  bee*;  tbc  plot  of  gronnd  about  the  houae, 
and  laatly  the  outlook  from  its  door* and  window*. such  a»  hilU,  trees, 
lavma.  etc, 

13.  P.,  it.  The  room  where  we  sit  together  evening*,  my  own 
room,  my  bird  and  other  boncehold  pet*,  the  scenery,  e*peclally  the 
mouDtain*. 

14-  M.,  31.  HoUM  itself,  trees  that  stand  before  it.  a  bill  bock  of 
h. 

1$.  F.,  16.  Familiar  books  and  furniture,  and  the  sincerity  and 
naliaralnesB  of  home  relatious. 

16.  U.,  17.  Habit  I  think  enters  strongly  into  my  love  of  home— 
accBstonied  faces,  furniture,  «urTouuilin)(s,  etc. 

IT.     M,,  30.     Familiar  haunts,  chance  to  relax  and  feel  easy. 

18.  v..  11.  niiluiit  liillc,  domestic  animals  and  pets,  borne  habits 
and  family  ways, 

19.  F.,'».  The  house  itself  because  1  was  born  there—then  the 
wood*  and  fields,  which  abound  in  nooks  so  pleasant  to  me,  familiar 
waya  ol  the  people  about  the  town. 

30.  P..  t$.  Naturalness  of  home  life,  the  cozy  surroundings,  trees, 
flowerM,  tbc  peaceful  river  and  sceneries,  the  sociability  of  friends. 

31.  P..  18.  Ways  of  the  home,  ever >' thing  sceiti*  familiar,  thcgood 
times  we  all  bare  together,  freedom  of  the  home,  always  open  to  my 
friends  and  nil  frien<l>  of  tbe  family. 

Ninety  per  cent,  of  the  cases  are  females.  By  far  the  great 
ttugority  <63^)  rank  mothtr  first,  fnlher  sixond  (y>%). 
Somt  ($.7%  >  say  that  the  members  of  the  family  do  not  sep- 
arate oul  into  individual  preferenci^s.  They  reg:ird  the  family, 
as  a  whole,  the  strongest  factor.  Tn'o  per  cent,  rank  parents 
first,  followed  by  other  tuembem  of  the  family.  A  ver>'  few 
(]5&)  think  a  brother  or  aster  is  fir:«t  choice.  Femalest  have 
more  preferences  among  members  of  the  botisehold.  or,  at 
least,  h&«itatc  less  to  underukc  an  aiialysus. 

After  members  of  the  family  the  mo6t  common  element  is 
the  Hattifai  itenery  ubout  the  home  (Sj^t).  This'  consists  of 
garden.  Inn'n,  ^miliar  spots  on  the  fann.  trees,  grove.  ri\'er, 
brook,  lakes,  water  falls,  hilb,  distant  mountains.  Then,  too, 
sunri-te  nml  »unset — on  the  prairie,  or  on  the  monntnin.  or 
(rom  my  window.  The  house  itself  (70%),  Bccatisc  I  was 
bom  there — always  been  my  home,  iLs  cozy  rooms,  especially 
my  room,  all  my  things  are  there.     FatnUiar  wayt  (65%). 


I  Percent*  are  estimated  on  tbc  number  of  times  the.foctors  are  men- 
tioned. 
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the  sincerity  and  naturalness  of  home  life,  the  home  ' '  feeling, ' ' 
quiet  way  and  way  we  do  it,  time  for  meals,  table  manners, 
evening  chats.  Freedom  of  the  home  (43%),  place  to  relax 
and  feel  easy,  absence  of  restraint  by  strangers;  freedom  to  talk 
without  fear  of  offending,  to  go  where  and  when  I  please,  free 
use  of  all  the  house.  Relatives  and  friends  (25%),  genial 
ways,  interested  in  me,  good  times  together.  The  relative 
strength  of  these  several  elements  is  illustrated  diagramatically 
in  Diagram  II.  One  is  surprised  at  finding  sympathy  so  low 
among  the  elements  enumerated.  Phrases  like  the  following 
occur  :  Sympathy  for  my  work  ;  for  my  troubles ;  for  my  in- 
clination ;  for  my  plans. 

DIAGKAH  II. 
Showing  the  relative  values  of  a  few  elements  in  the  love  of  home. 


Snntrjf 

H0III* 

Fimllit'  Htyi 

Frt«dom 

Rild-m,  f  I  land! 

Anirnili 

PltitBPt  mtnwriH 

Furnilur* 

Sriimihy 
Or4  0'  th«  Fimify 
Rthf  ion  ltd  Church 
Out-dAOr  lila 
ChvvrfulHti  ^— 

The  love  of  home,  it  appears,  is  a  complex  of  at  least  three 
general  groups  of  factors :  first,  the  personnel  of  the  family  ; 
second,  the  variety  of  home  life,  both  as  to  activities  and 
material  objects,  especially  objects  in  nature  ;  third,  the  rela- 
tion of  the  first  two  groups  to  self.  If  this  relation  is  one  in 
which  the  self-regarding  interests  have  been  administered  to, 
the  intensity  of  home  love  is  usually  a  strong  one. 

It  is  noteworthy  that  those  whose  home  affections  are  ex- 
clusively for  members  of  the  family,  were  the  children  of 
parents  that  moved  frequently,  or  lived  in  tenement  flats,  and' 
thus  were  robbed  of  the  associations  of  trees,  hills,  mountains,, 
lakes,  and  so  on.     The  following  cases  are  typical : 

33.  P.,  95.  "  My  love  of  home  is  klmoat  entirely  personal,  as  we 
live  Id  New  York  city  flata." 

33.    P.,  31.     "I  love  my  home  because  it  is  the  place  where  my 
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mothcT  Bnd  fmtb«r  live.  Tlie  bill*  do  not  e«pecially  nrike  my  »eiit« 
of  llic  bcautifnl  or  tlicjpictarcique.  uitliey  only  vary  from  aboot  foar 
Incbr*  to  one  foot  In  height.  W«  havi-  one  tree  in  our  ]^"1.  *Dd  H 
would  not  take  very  tons  to  count  the  Ie*rc*  on  it.  The  Datnral 
tccnccy  coniUts  ol  rown  of  brkk  Iiodbo." 

a4.  P.,  — .  "  Mv  lOTc  ol  liome  is  vttT  suong.  but  1  don't  know 
that  t  can  specify  the  elements  in  tt.  I  think  it  cannot  be  the  taonae 
or  natural  acenciy.  (or  until  I  w>a  rIiodi  f[n>im  I  bad  ucvci  lived  more 
ttasD  a  y«ar  or  two  at  tbc  lauic  iiliice  (being  an  itinerant  preacher's 
danghter).  I  grew  np  with  tiic  feeling  tbat  wherever  papa  and 
mamma  were  was  Uonic." 

'S-  f  ■•  Si'  "  I  bave  known  three  bomea.  All  haiMlMme.  In  iwo 
of  tbem  mv  position  was  that  of  sister,  in  the  third,  wife.  I  find  that 
the  tense  of  home  cxjiu  only  with  tbt:  tente  of  fifrsoiitl ^Ketiion  and 
rrsponsibHiljf.  and  (ongfnial  wayi  0/  life.'" 

Sonie  factors  lying  apparently  at  the  basis  of  the  affections 
for  home  arc  emphasized  by  answers  to  Rubric  IX,  Highly 
per  cent,  of  tht;  ca-^es  ( 104)  are  female.s. 

16.  P.,  30.  "  Always  bated  to  itay  sway  from  lioine,  fcelinK  that 
fomelhtng  might  happen  to  my  people,  or  that  my  mother  might  il(a 
before  my  return." 

17.  F.,  iS,  rmil  within  a  few  year*  naitt  never  ohirclcil  to  be 
•way  from  home.  Lo*t  her  father  at  u,  and  since  then  will  only  veiy 
relnctnntly  leave  her  mother  over  night. 

iS.  v..  15.  Wonld  never  eo  out  to  pnrtieK  or  out  with  other  girl*. 
At  her  mother's  with  she  pocked  her  trunk  and  made  ready  to  spend 
a  summer  vacation  in  tlie  country.  She  stoned  several  times,  broke 
out  crying  each  time,  and  finally  gave  it  np. 

J9,     V-,  13.     Gets  homesick  away  over  niKht  even  with  her  sitter. 

30.  M.,  j8.  Very  systematic  in  habito.  doe*  erecythiog  liy  clock, 
vork.  Sociable  and  full  of  fun,  but  never  goea  away  from  home  even 
(or  a  sight.  Has  been  in  the  Mme  office  for  10  years.  As  a  boy  dM  not 
CKre  to  gad  about  the  streets. 

ji.  "  Common  thing  far  people  of  mMdle  life  to  say  it  is  an  efhwt 
for  them  to  get  away  from  home,  and  that  they  can  sleep  better  in 
tlieir  own  beds.    Know  a  lady  of  35  who  never  likes  to  go  on  a  vsea- 

tion.     A  week  away  seem*  very  long i>  not  happy  or  at 

■ate  nntll  in  her  home  a^In." 

ji.  M,,  yj.  Very  conscientious,  on  indefatigable  worker,  could 
never  rest  away  from  home  Hn^jf  his  family  were  with  him.  Wnnta 
but  a  few  friends. 

^,.  M.,  64.  Doea  not  like  to  be  with  crowds,  never  otayed  away 
from  liome  many  night*  in  hit  life,  dislikes  to  get  out  sight  of  the 
house. 

34.  P.,  tj.  A  regular  home  girl,  good  housekeeper  nod  manager. 
Dislikcb  to  meet  Mrangerc.  When  ti  or  15  would  go  oceaalonally  to 
spend  the  night  with  a  cousin,  but  scarcely  found  sleep.  She  McmMt 
to  be  nttiicke<I  with  all  the  horrors  of  homesickness,  would  cry  nearly 
nil  uighl.     .-Xfrald  that  nioiher  might  die  ihnl  night. 

JiS'  I'..  iA-  Married  and  lived  on  a  farm,  no  family.  She  and  her 
husband  very  often  do  not  speak  fat  weeks.  She  \s  fond  of  company, 
bm  n«vcT  leaves  home  except  to  go  to  the  market.  She  is  very  am- 
bitious to  make  money.  1  think  that  is  why  she  stavs  at  home  so 
cloccly.     She  is  afraid  to  leave  home  lest  something  mfght  goto  ruin. 

j6.  H.,  8S.  Has.  and  always  bat  hod  the  intensest  love  [or  her  lit- 
tle wee  shabby  home,  She  cannot  bear  to  be  away  from  it  a  moment 
jiui  for  sheer  love  of  it.  Jostasaloving  mothercannot  bear  to  leave  her 


7° 


KVtKB-. 


IHtle  bflby.  She  cures  (or  it  lu  s  vi»y  Itiai  U  almost  cartMlae  In  its 
(oodntrM  and  prcttincas.  Sbc  pcrmiU  no  one  to  do  «  thing  for  her. 
She  clcanc  it.  icrulH  it,  nnil  kccpR  it  dainty  with  the  ulmott  joy.  [ 
know  from  thlnut  she  hn*  Mid  tom«  iliat  It  woulil  jMin  her  to  have  any 
of  her  dwly  beloved  house  uienril* carelessly  used  or  hnnilled.  She 
ODce  gave  mca  pretty  piercofol'Ufiuhionril  warebccnuM-shriiatd  thai 
her  grvndchildien  woultl  bv  likely  to  break  it  tl  it  wan  left  to  them, 
and  she  did  not  like  to  think  of  it  ever  being  broken. 

L«>t  sntniiter <hcT  SSth  yenr)  the  lunile  her  own  garden,  planted 
and  hoed  It.  She  had  1[  plowed,  but  that  was  all.  She  could  noiIb««r 
to  have  any  one  tonch  it  but  hcraclf.  Her  two  »oa«,  who  live  near  by, 
would  gladly  do  cvcrytbine  for  her.  Wbenercr  I  go  there  *hc  take< 
Bic  all  OTtT  the  little  baby  bonse.  down  cellar,  into  the  woodshed,  the 
pantry,  shows  me  hcf  ciitcm,  hit  dinhc*  and  evervtbtng,  just  a*  we 
used  to  ibow  olf  our  playhoiiseti  when  children.  Slie  i>  a  womati  of 
•xquiHtic,  native  rcfincnieiit ;  her  tboaghta  arc  all  rtry  poetic  and  Iwely 
tboaghte. 

Section  B  (Table  IV)  calLt  attention  to  tlie  home  life  of 
home  Im-ers  as  usually  congenial  and  c]uitc  comfortable  in  a 
material  way.  Their  lives  are  industrious,  quiet,  uncvenlfiil, 
confter\'ative.  'Gujipy  say.-*;  "  It  wa.i  the  l)oa.-»t  of  a  wE-althy 
old  Devon.shire  yeoman,  150  years  ago,  that  he  had  never 
crossed  the  borders  of  hts  native  country',  and  I  cannot  believe 
that  in  this  rcs^JCct  he  differed  greatly  from  his  fellow's.  .  . 
This  gave  solidity  of  character  to  which  the  long  persistence 
of  families  in  the  same  locality  and  in  the  same  stationtt  is 
mainly  due."  They  love  order,  fond  of  systematic  work,  and 
belic\'c  that  there  is  a  virtue  in  dotiiK  tilings  at  fixed  tiiues. 
Some  .spend  life  happily  in  one  place  tinkering  and  puttering 
away  at  odd  jobs.  Cases  50,  54.  55  and  56,  represent  a  large 
class  that  make  few  friend.s.  retiring  in  dLspo.sition  ;  dread 
meeting  strangers,  entering  a  new  place,  or  even  sleeping  in  a 
strange  bed  ;  are  in  constant  dread  when  among  strangers 
either  of  bcring  some  one  or  getting  bored.  They  have  more 
fears  than  rovers  and  gad-abouts.  Although  they  shun  crowds, 
hospitality  and  open  fHtud-ship  are  found  at  tlieir  hornet. 
Many  are  fond  of  company,  and  delight  in  the  duties  of  hostess, 

Habit,  boni  of  neces-sity,  doubtless  explains  much  of  the 
phenomena.  Some  are  suddenly  and  almost  pitifully  attached 
to  their  homes  through  some  shock  occasioned  by  a  death  in 
tlie  fiiniily  (case  48),  or  by  .tickuess  contracted  away  from,  or 
by  some  other  unexpected  misfortune.  They  come  to  feel  that 
to  leave  home  will  in  some  mysterious  way  precipitate  a  dire 
calamity.  This  feeling  and  ncr\'ousne.''-'s  often  becomes  so  in- 
tense at  leaving  that  the  journey  is  abandoned.  Thus  sorrow 
and  di.-<appointment  may  greatly  Intensify  the  home  feeling. 
The  dread  of  meeting  persons,  shunning  the  cflbrt  to  bear 
aplhe"dead  weight"  of  the  presence  of  strangers,  the  fear 
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of  not  being  n'clcomv,  of  injuring  some  ont'»  feelings  indicate, 
at  leoMt.  a  strong  coincidciicc  bctwccu  the  fear  of  persons  and 
the  love  of  home,  l>r.  Hall '  fimU  ihat  th<:  fear  of  persons 
ranks  third,  exceeded  only  by  the  fear  of  thunder  storms  and 
reptiles, 

Tbey  may  grow  homesick  or  timid  or  their  resolution  to  stay 
away  may  break  donii  at  the  approach  of  night.  They  are 
afraid  "  mother  might  die  "  (case  56)  ;  »ometliiiig  "  at  home 
might  go  to  ruin"  (case 57)  :  "something  fatally  done" 
(case  45),  or  that  they  will  ne^-ersee  home  again,  tliat  tltey 
tbemsdves  may  die  that  night.  One  after  returning  home 
examines  ever>'  shrub  and  flower  in  the  yard  to  see  if  they  are 
unharmed  <casc  34).  another  goes  straight  to  her  room  to  see 
if  all  her  things  are  as  she  had  left  Ihem,  and  so  on.  May  not 
this  ontiKuiil  unrc»t  and  anxiety  about  home  and  it<t  belongings 
be  a  remnant  of  the  bitter  and  costly  experience  that  man  along 
with  so  many  other  species  must  have  suffered  through  the 
neglect  of  properly  guarding  or  hiding  the  home. 

Many  species  of  life  must  have  had  some  such  experience, 
otherwise  the  origin  of  the  widespread  instinct  to  post  sentinels 
or  place  some  obstacle  in  the  way  of  approach  to  the  home  is 
still  uiL-iolvahlc.'  The  home  of  whatever  species,  being  the 
center  of  family  possessions  has  always  l>ecn  the  one  tempting 
object  for  attack  and  pillage.  Even  civilization  like  modem 
froDtierlifc  is  not  wHlhout  ils  lessotis  of  wrecked  homes  in  the 
absence  of  its  natural  protectors.  It  would  be  a  wonder  if 
the.se  bitter  ex [leriences  during  the  evolution  of  the  home  from 
the  ill-proviscd  tent  of  the  nomad  to  the  modem  brown  front 
had  Icll  no  trace  upon  the  soul. 

The  feeling  of  comfort  and  ease  based  on  habit,*  forailiarity 
and  freedom  is  nowhere  fostered  as  in  the  home.  The  feeling 
that  our  ways  are  l>etter  ways,  tlie  difficultyto  adopt  one'sself 
to  other  ways  of  life  than  those  teamed  in  childhoo<l  are  just 
so  much  data  on  the  generallaws  of  haUt.  It  weds  everyone 
of  lis  lu  the  manners,  nooks  and  crannies,  hills,  valleys,  Ukes 
and  forests  of  our  own  home  and  neighborhood.  The  sense  of 
familiiirity  so  frequently  mentioned  is  but  a  function  of  habit. 
We  like  the  feel  of  things,  welcome  under  all  circumstances, 
the  "warmth  and  intimacy,"  the  naturalness  of  home  rela- 
tions. What  is  this  nctturalncss  but  a  maximum  reduction  of 
friction  through  habit  ?    Along  with  familiarity  runs  a  deeper 


IHsll,  G.  Stantey:     Amer.Joiir.  Psy,.  Vol.  Vltl,  No.  1.  1897. 

*Ants,  bc««,  *p«ctc6  ol  ti^li  like  the  oticklc  iMck.  »p«c>M  of  birds, 
■Bonotieines.  prniric  io^^,  iniknv  herbivorouH  knd  several  ipccie*  of 
moakey*  post  scmincli  10  give  tbc  <lnngci  tignml  or  do  bctlic  for  the 
home  wlien  altAckcil  by  itic  ciicniy. 

■Jame«.  William :    I>*}rcbal0Ky.  Vol.  I. 
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feeling,  that  of  freedom.  At  home  I  can  do  what  I  like,  have 
a  chance  to  relax  an<l  feel  easy,  and  thruw  off  conveiitioual 
restraint. 

The  fact  that  natural  3cener>-  ranks  next  to  members  of  the 
family  o.t  a  tiictor  iti  the  love  of  home  justifies  further  investi- 
gation —  far  more  than  this  paper  contemplates. 

There  is  little  doubt  now  but  that  '■gods'  of  the  early  world 
are  the  rocks  and  the  mountainii,  the  trees.  thcriveTv,  the  sea." 
The  primitive  mind  did  not  even  distinguish  animate  from  in- 
animate objert,-*,  but  both  alike  possessed  life,  pa.-wjons  and 
spirits.  Along  with  this  belief  in  the  general  animation  of 
e%-ery thing  went  the  l>elicfin  meianiorphiic<is.  Their  godswere 
creative.  "  In  Greece'  the  stories  of  the  descent  of  man  from 
gods  stand  side  by  side  with  ancient  legends  of  men  sprung 
from  trees  or  rocks,  or  of  races  wliosc  mother  was  a  tree  and 
their  &ther  a  god.  Similar  myths,  connecting  both  men  and 
gods  with  animals,  plants  and  rocks,  are  found  all  over  the 
world  and  were  not  lacking  among  the  Semites."  In  addition 
to  being  objects  of  worship,  trees,  rivers  and  mountains  have 
always  l>een  favorite  places  for  worship.  The  word  kirk,  now 
softened  into  church  from  qtiercus  oak,  indicates  early  religious 
use  of  trees.  Pref>;reiices  for  tenain  waters  in  rituals  is  evi- 
denced by  Naaman's  indignation  when  be  was  told  to  bathe  in 
the  Jordan  instead  of  the  rivers  of  Damascus.  Again  we  read : 
"The  hourcomelh  when  ye  shall  neither  worship  in  this  moun- 
tain .   .  .  ." 

The  application  of  flowers  and  plaiiLs  to  ceremonial  purposes 
is  of  the  highest  antiquity.  Of  forests  Coulter*  says  r  "  There 
is  solemnity  about  them,  a  quiet  grandeur,  which  is  very  im- 
pressi\-e,  and  the  m.^lliiig  of  their  bmnches  and  leuves  has  that 
mysterious  sound  which  caused  the  ancients  to  people  them 
with  spirits.  We  still  recognl/e  the  feeling  of  awe  that  comes 
in  the  presence  of  forests."  Rivers  and  springs,  trees  and 
plants  have  long  administered  to  the  ills  of  man.  The  moun- 
tains have  furnished  him  shelter  from  stomis  and  enemies.  The 
lieeling  of  the  child  and  adolescent  for  stream  and  forest  has 
already  been  indicated.  Truly,  the  race  has  lost  none  of  its 
attachment  for  these  archaic  friends. 

The  love  of  home  viewed  from  the  standpoint  of  nostalgia 
adds  emphaiiis  to  matter  already  jire-sented  and  gives  renewed 
interest  to  somewhat  old  psychological  problems.  Some  typ- 
ical cases  of  nastalgla  are  presented,  taken  from  176  reportson 
that  topic.  Six  percent,  of  the  members  report  as  having  never 
been  homesick.     Eighty-se\'cn   per  cent,   are  females.     This 
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large  pcrMntagc  I  tliiiil;  is  due  lo  the  fact  that  eighty-six  per 
cenL  of  thasc  that  ansMxrttl  ihc  syllabiu  were  females.  No 
sharp  line  can  be  drawn  between  loneliness  and  homesick- 
ness. The  latter  is  oftentiinei  preceded  by  a  brief  period  of  the 
lortner. 

I.  M..  4-  U'lioHC  (iNtrntii  hail  tnoT«(l  to  a  ncv  nelEliborhood,  uid 
even  before  the  housi;  fuiniturc  hod  been  put  in  order,  "  Lei  'i  lak« 
tbe  cows  and  ko  back  home." 

I.  M..  $.  BccHine  very  loneljr  aud  homeiick  to  return  to  Ihc  old 
home  from  which  pateata  bod  jn«  mored.  When  questioned  wrhy  be 
wubed  to  ictnm.  said.  "I  want  to  ge\  tny  playthinKt."  Tliey  ooa*t«> 
ed  ol  a  stick  horte.  a  (cw  pebbles  nud  broken  dishes. 

3.  P.,  >l.  '■  When  I  first  entered  school  I  was  homesick  (or  several 
weckn.  If  leoons  were  hard  nnd  I  lound  ninch  difficulty  in  masterinK 
ttacm,  I  would  Krt  a  loncinit  (or  home  thftt  would  not  leave  me  uutu 
altera  night'wieep." 

4.  P..  19.  "  Have  never  experienced  intense  feelinffs  of  homesick- 
ae«s,  althaugh  I  have  lonceil  to  he  at  home  at  times  when  iUBsatUricd 
with  oiy  (lUrroundings  or  my  work.  Tbe  fcelinjt  wore  oH  witb  in- 
creased  interest  in  tn^  work." 

5.  I'.,  to.  Bsperienccd  homcfticknesa  only  for  a  abort  itiae  and 
then  it  watr  mostly  due  to  lack  o( employment. 

6.  M..  s>  Went  to  stay  all  niicbt  wltb  a  ncijcbbor  only  a  (ew  rodl 
•war  from  home.  Became  to  honic«ick  that  be  bad  to  be  carried  bome 
even  in  the  ni|{ht. 

7.  P.  "  At  about  eight  vitited  an  aaut.  At  nif[bt  I  wontd  cry  iDy> 
leif  toileeplblaklngol  the  pteasant  ways  at  Home.  1  (clt  foiaakan 
and  forgotten,  worried  about  accidents  that  migbt  happen  at  botue. 
I  vras  afraid  some  one  would  die  hcfoic  getting  home." 

8.  M..  II.  "At  loweni  tospeud  the  ni^ht  awav  from  home  (or  tb« 
(!r»t  time.  Made  it  all  rif-ht  during  tbe  day.  At  night  was  MizeJ 
with  II  tremendous  longinK  to  he  4t  home.  I  wna  belpiag  to  shell 
peas,  put  one  in  my  moutb  hut  could  not  swallow.  I  (clt  so  badlv. 
without  snylug  a  word  put  on  my  bat  aud  walked  home  two  miles  in 
tbe  dark." 

9.  II.,  ig.  "Could  [lot  eat,  whciHTer  I  would  try  I  woold  choke 
np.  Pelt  4lck  all  over.  Did  not  want  to  say  ■nytbing— was  thinkiug 
Of  home  all  the  time — could  not  think  of  anything;  else.  There  was 
sort  oi  a  sinnrtinK  aenBAlion  in  my  stomach,  and  1  /ell  /aiiif." 

10.  P..  18.  (Pirtt  term  in  boordinx  achool.j  '■\  ftU  4axed  and 
(or  a  long  time  1  could  not  realiie  why  I  waa  where  I  waa." 

II.  ^r.  2<i.  "I  crietl  every  day  (or  three  weeks  about  sundowa. 
I  could  not  tell  whr  I  cried,  for  I  ba<l  been  very  snxtons  to  uo  away 
to  boarding  school  nnd  would  not  have  gone'  home  had  I  nod  the 
opportunity." 

i>.  P.,  to,  "  1  used  always  to  get  homesick  if  separated  from  mv 
mother ;  but  i(  she  left  me  at  home,  it  was  not  so  bad  as  when  1  left 
home— auppoM  the  familiarity  o(  home  sorroundiiigs  Itsacned  tb« 
sJckncsR." 

■J.  P., II.  ".^t  i:whitc  in  school  became  homesick  and  finally 
ill.  The  physician  wiid  Iheir  conld  be  110  ntaikcd  iinproTcnient  while 
I  remained  from  hotiie.  as  tliac  was  my  one  thought.  1  bad  not  becu 
borne  bul  a  few  honrs  when  I  ale  a  hearty  meal  aud  slept  well,  nnd  in 
one  week  was  well  again,  while  the  day  I  cama  home  I  had  to  be 
canieil  nii  ntairs." 

14.  "  All  new  girls  at  this  school  were  placeil  in  the  bock  part  of 
the  hall,  which  was  dark  and  gloomy,    l^ooklng  out  of  my  window  I 
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CQflId  Mc  »aj  Dnmber  of  tin  roof*.  chimncirB.  bAcV-viirdi.  Mid  wtvkiiU 
pMslng  111  and  ont.  Tlicsc  pighU  together  with  the  coldnest  of  the 
older  stiidcnl)  made  medr«Bdftill]r  bomesiclc," 

15.  v.,  13.  At  Bcvcn  slnycii  awny  from  home  a  wcek.coold  not 
est  aiijrtblDK  aad  ims  nlwaya  looking  to  lee  soini;  boose  or  aceocry 
Ifaat  looked  lite  home.  ^ 

16.  F..  10.     Was  »cDt   away  to  ■  school  lor   girls — she  was  eafer  to  f 
go.     Rnioxed  the  clistigc  at  first  hut  soou  gave  waj-  to  cxtr«ni«  bomc- 
nickness.     Al  the  end  of  three  nionlhs  of  icliool  life  she  had  become 
fc«1)y  ill— vai  vetj  thin,  ate  almoat  nothing,  had  a  heavy  cough  and 
waabellcred  to  bavcconaumplion.    She  wai  sent  home  and  recovered 

In  a  few  day*. 

17.  P.,  18.     "Rot   along   well   daring   the   day,    bnt   M    nigbtfall 
wonid  choke  up  and  when  the  crickets,  the  "Katydids"  (clcadae) 
and  the  low  wind  besan  to  make  a  noi»c  1  broke  down  and  cried  my 
>elf  to  sleep." 

18.  "  I  was  homesick  once,  at  home.  too. — (father  and  mother  had 

!;one  away  for  lome  lime).  I  waa  all  alone  in  the  old  house.  Th» 
eeling  waa  timilai  to  nam*a  only  in  a  1c«*  degree  with  anch  a  longing 
(or  some  one  to  come." 

10,  P.,  18.  "  I  lost  my  appetite,  could  not  be  comforted,  did  BOt 
wisli  to  talk.  wonId  get  dt;zy  nhcn  I  walked  across  the  door." 

30.  v.,  IJ.  "  Do  not  loae  my  ambition  to  work  bot  feel  doleful, 
lose  my  appetite,  so  tli4tt  I  utmost  come  down  sick.  Rave  a  bad  feel- 
ing nil  the  time  in  the  region  of  my  stomach  which  ceases  witb  the 
bomeokknea.  I  ihiuk  homcsirkoe«s  is  the  most  appalling  thiog 
under  the  sun.  It  swoops  dotvu  ou  one  before  one  knows  it  and  yon 
cannot  get  rid  of  it."  I 

11.  F.,  17.  "  An  indescribable  longing.  I  aeemed  slck  all  inside 
myself  and  all  choked  up." 

ai.  P..  18.  "I  would  always  get  sick  at  my  stomach  and  often 
TOmlt.  Ity  family  would  Inugb  nt  me  when  1  reacheil  home  iu\A  say 
it  was  homesickness.  There  I*  a  feeling  of  pain,  us  well  n«  I  can 
locate.  ■  little  lower  than  my  heart." 

>3'  I'.t  JO.  "  I  always  bavc  a  tmotbering  sensation — everything 
•eems  closing  iu  on  me." 

aj.  M.,  II.  "  I  feel  melancholy,  down  hearted.  There  scenu  to 
be  a  lump  in  my  throat — I  feel  that  a  good  cry  would  help." 

SM.,  ty     ''  I  lost  both  appetite  and  weight,  had  to  give  up  work 
go  home." 
16,     P..  15.     "  My  dresinis  of  home  make  me  homesick." 
37.    P..  I&.    "  I  felt  nnloveil  and  unloving  to  all  aigiwd  ma  and 
could  only  conceive  of  happiness  at  home." 

Age.  Foily-lhrcc  per  ceiit.  of  these  caws  (i66>  occnired 
for  tb«  lir&t  time  at  ages  16,  17  and  16  years.  Eighty  per 
ccnl.  occurred  for  the  first  time  ftom  ages  13  to  and  including 
18  years.  The  large  numlicr  occurring  at  16.  17  and  iS  is  due 
to  the  fact  tlmt  conditions  for  homesickness  were  predated  for 
the  first  time  al  these  ages,  e.g.,  enleritig  school  or  college, 
taking  a  new  position,  entering  the  navy  or  army. 

Hack  Tnke '  Ihinks  there  arc  no  general  rules  for  its  occur- 
rence in  the  different  sexes,  ages  and  teniperameut.  Papillon* 
ssys  :    "Nostalgia   attacks  by  preferencea,  young  people  and 

■Tnke.  Hack ;   Die.  of  Psy.  Medicine.  Vol.  II.  p.  S58. 
ipapilloo,  Fernaud  :    Pop.  Sci.  Month.,  Vol.  V.  pp.  ats>»,  1874. 
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those  jtist  entering  youtb,  affecting  all  lempcrsments  without 
dUtiuction." 

"  Adolescence  is  really  the  age  for  predilection  to  noKlalgia," 
sajrsWidal,'  "It  is  the  age  of  delusion  and  of  love.  The 
young  man  'is  still  under  the  inflnence  of  hi»  childish  memonea 
which  dispose  him  to  Tccall  the  place  where  he  has  been  happy 
and  to  magnify  the  charmfi  of  native  land  as  soon  as  be 
encounters  the  first  deception  uf  life."  An  army*  !ttirgeon 
writing  on  the  evils  of  youthful  enlistment,  and  nost^gia 
says:  "Among  young  prisoners  of  war  it  is  the  mont  compli- 
cated disease  <o  be  encountered."  Both  the  French  and  tierman 
army  surgeons  confirm  this  vJen' :  and  all  agree  Uiat  fresh 
yeuth/ut  troops  from  rural  districts  arc  often  a  positive  hin- 
drance to  the  efficiency  of  an  array  because  of  their  predi- 
lection to  homeMckneies.  Widal  lielteveK  that  there  arc  vague 
signs  of  it  in  babyhood.  "Although  this  aSection  may  be 
incompatible  with  the  infant,  it  is  none  the  less  true  that, 
inst)octi%'eIy  the  nursing  child  is  affected  by  all  that  surrounds 
it,  and  the  tears  which  it  sheds  when  one  changes  its  food  or 
removes  its  rattle  are  already  vague  feelings  of  nostalgia." 
Hy  impression,  based  on  medical  Uterattire  and  other  material, 
U  that  in  quality  or  intensity  (coses  9.  25)  nostalgia  is  just  as 
severe  and  if  allowed  will  lead  to  as  fatal  results  before  and 
after  as  those  cases  occurring  in  adolescence  but  that  the  latter 
is  more  predisposed  to  an  attack  than  either  childhood  or  man- 
hood. 

Srx.  Tulce  thinks  no  rules  can  be  laid  down  regarding  its 
relations  to  sex.  Widal  thinks  woman  is  less  subject  to  nos- 
talgia than  man  because  she  can  enter  into  new  conditions  and 
receive  new  influences  without  herself  suSering  any  great 
change,  This  notion  squares  with  the  general  theory  that  she 
is  more  conservative  than  man.  "Whatever  may  be  the 
migration  of  woman  her  manner  of  life  is  less  changed  and 
like  the  ancient  wanderers  she  carries  her  household  gods 
with  her."  These  arc  the  reflections  of  a  French  army  sur- 
geon who  bad  studied  nostal^a  in  camp,  prisons  and  hospitals, 
all  three  presenting  the  pink  of  conditions  for  the  ravages  of 
the  disease.  Had  he  been  a  physician  to  a  cotton  or  woolen 
factory*,  a  female  boarding  school,  or  a  modern  normal  school, 
it  is  probable  that  his  notions  would  have  been  considerably 
modified. 

While  the  present  study  (eighty-seven  per  cent.  Eemales) 
indicates  that  women  are  more  liable  to  the  siclciKss,  I  hesitate 


>  V.  Widal :    Die.  Bag.  des  Sci.  Mcdicnic*,  pp.  3$7-38o. 

>]>(itcn,  DeWili  C.  (ll.  S,  A.  Surgcoti):    Am.  Med.  Tines,  Vol.  VI, 
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ia  the  atr«once  of  a  wider  range  of  data  to  draw  any  conclu- 
sions on  this  point, 

Tempcrametil  and  Nationalily.  It  is  generally  agreed  tbaC 
the  most  diverse  temperaments  pay  equal  tribute  to  nostalgia, 
90  that  an  attempt  to  tnalce  any  classification  on  that  basis 
is  of  no  value.  I  find,  however,  that  the  majority  of  the 
cases  are  sensitive,  not  a  few  nervous,  timid,  sociable,  aSec- 
tiooate;  but  they  fear  a  crowd,  dread  meeting  strangers,  delight 
in  the  simplicity  and  shelter  of  domestic  life.  Another  class 
occurring  often  enough  to  mention  i^  the  phlegmatic,  the  taci- 
turn. Thcyare  described  as  "■  difficult  to  entertain,"  "  preEtr 
to  be  by  themselves,"  "interests  are  odd  or  provincial." 
They  mo\'e  in  a  self-created  world.  With  but  few  exceptions 
tbe  cases  are  Americans  of  Anglo-Saxon  stock.  A  few  pitifiil 
cases  of  foreigners  unable  to  spenic  our  language  arc  repurted. 

A  French  writer  says  :  "  That  every  one  imagines  that  his 
native  soil  is  distinguLtlied  from  others  by  signal  favors,  by 
particular  and  rare  attributes,  and  that  nature  has  need  of  this 
illusion  in  order  to  keep  each  man  in  his  own  home."  Widal 
thinks  that  the  predilection  to  nostnlgia  is  inversely  to  the 
degree  of  civilization  of  a  people.  Sagos,  quoted  by  'PapiUoD. 
says  "that  love  of  countr>'  is  strongest  with  those  who  are 
nearest  to  a  state  of  nature."  Savages  living  under  the 
rudest  forms  of  civilization,  in  the  most  uninviting  climates, 
grieve  when  they  quit  them.  A  Lapp  brought  to  Poland 
where  cverj-  kindness  was  shown  him,  was  seized  with  incur- 
able sadness,  and  at  last  escaped  and  returned  to  his  inhospita- 
ble countr>'.  Grccutanders  taken  across  to  Denmark  risk 
certain  death  by  trusting  themselves  to  slight  canoes  to  cross 
the  ooeaa  separating  them  from  their  own  land,  Pocahontas, 
fondled  and  caressed  by  I.,ondon  society,  grew  homesick  for 
Virginia's  woods  and  finally  waMed  and  pined  awny.  The 
Psalmist'  records  Israel's  yearning  for  their  Judcan  homes 
while  captives  in  Babylon.  "  By  the  rivers  of  Babylon,  there 
we  sat  down,  yea  we  wept,  when  we  remembered  Zion.  We 
hanged  our  harps  upon  the  willows  in  the  midst  thereof.  .  .  , 
Howshall  we  sing  the  I,i>rd's  song  in  a  strange  land?" 

Nationality.  Switzerland  is  the  classic  land  of  nostalgia. 
The  love  of  free<loni  and  independence  of  tbe  inhabitants,  their 
love  of  family  life,  the  pure  air  of  the  mountains,  the  charm- 
ing .scener)-  of  which  the  accentuated  outlines  become  etched 
into  their  ver\-  soiils  arc  all  elements  that  make  for  lovc  of 
home.  Xext  come  the  French.  The  disposition  to  the  dis- 
ease dimiiiislies  roughly  in  proportion  as  one  advances  toward 
the  middle  of  the  country*  (Prance). 

■  Papillon.  Prmnuil :  loe.  eil.,  p.  atS. 

■PwilniCXXXVII.  Vcnwd,  I,  1,4. 

*Bued  upon  tliouunda of  ca*e«  in  French  military  bo«pJtalt. 
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English  and  Gennans  leave  their  countr>-  with  less  reluc- 
wnce  than  tht  dlwens  of  other  countries.  More  cases  occur 
among  German  troops  in  foreign  lands  than  among  the 
Eiiftlish,  vvhnst.-  adventurous  and  coscnopolitaii  s{MTit  (hiscoun- 
trj-  is  wherever  his  Rag  floiit.s),  his  commtrcinl  pre<iilcction 
immune  hiiu  from  nostalgia  «ithout  removing  in  the  least  his 
attadiment  for  his  country. 

Dr.  Peters'  describing  the  ravage*  of  homesickness  among 
freiih  troop.4  qiuirtered  in  New  Orleans  (1K63),  says  :  "  This 
was  notably  true  of  ttoldiers  from  New  Mngland,  where  it 
appeared  that  the  love  for  home  was  very  strong." 

Dr.  Ciilhnun'  writes ;  "  It  is  a  matter  of  common  remark 
in  this  army  that  troops  from  the  countr>'  have  a  much  larger 
percentage  of  deaths  than  those  recruited  in  the  cities."  He 
thinks  that  the  peculiar  susceptibility  to  nostalgia  of  those 
from  rural  districts  is  due  to  the  fact  that  a  country  boy  is 
more  at  home,  seldom  takes  hi.*  meaU  at  other  than  the  family 
table,  seldom  sleeps  away  from  home,  has  less  temptation  to 
leave  it,  and  thinks  more  of  it  and  iLs  intlntnce.s  than  he  who 
in  the  cit>'  spends  his  days  in  the  workshop  or  counting-room, 
and  hU  utghts  at  the  thousand  and  one  places  of  atnu.<«enient  a 
city  (iflbrds  ;  then,  too,  the  city  boy  gets  his  meals  at  the  res- 
taurant or  the  boarding-house. 

Fadlilaling  Conditions.  By  these  I  mean  the  varietj-  of  con- 
ditions in  which  nostalgia  occurs  and  the  factors  that  may 
aggravate  it.  Fifty  per  cent,  of  the  ca.-ies  reported  oceiirTC<l 
on  entering  school—even  the  fir*t  day  of  school.  Others 
occurred  while  making  a  \isit  in  the  countr>'  from  the  city,  or 
vice  versa,  or  in  l)cginning  the  tintt  school,  taking  a  new  posi- 
tion among  strangers,  moving  to  a  new  ndgbborbood,  to  a 
foreign  land,  being  left  alone  at  home,  taken  Mck  away  liom 
home ;  again  seeing  or  meeting  some  one  from  home,  or  even  re- 
ceiving a  letter,  is  sufficient  at  times  to  touch  off  the  pent-up 
feelings. 

Idleness,  the  mother  of  ft  motley  host  of  delinquent  off- 
spring, is  exceedingly  prolific  in  this  disea.se  (ca.se  5 ).  Among 
soldiers'  and  sailors,  idleness,  coupled  with  suspense  and  lim- 


'Dr.  Peten:  Ice.  cil..  pp.  73-6. 

■Calhoun,  Th.  J.:  Noitnlgw  as  a  dlMase  of  Geld  scrrke.  Medical 
and  Surgical  Reporter.  Vol.  XI.  p.  iji.  Phil.,  1864. 

■  lo  imlitory  life  the  bcKiiiuinti:  <>"<<  >)>r  clofiv  of  ftcrvlcc  la  aiarlccd  by 
iDCT»M(I  BO«talKtii.  "  ^^'bcu  I  took  charge  of  the  divisioo  they  wrre 
loaing  men  by  death  dally.  That  it  was  Dot  doc  lo  local  caiuca  wu 
pTQTvd  by  tbe  foet  that  adjoialne  regiments  ezpoacl  to  the  Mine  local 
inflaencea.  loat  none,  and  of  the  patients  at  onr  diviaion  boapjtAl, 
with  the  aane  diaeuca  (typlio-malRrial  lever  nnd  camp  dyocntery), 
tbow  from  the  laoth  N.  Y.,  Vol*,  ilinl  under  tbc  aaine  treatineut  that 
the  ottaera  got  well  on.    The  regiment  i*  from  one  of  the  river  conntiea 
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it£d  frecdoni,  is  more  than  the  ordiiuin-  soul  can  etidure  will 
equanimity,     it  wrings  the  cold  sweat  from  the  stoutest. 

According  to  my  returns  nightfall  exceeds  Bllotherclcm«nt« 
in  aggnvating  and  intensifying  the  »ckness.  (Cases  i3.  i6. 
'8.  ?3.  35)  The  stillness  of  the  night,  the  chirping  of 
crif^ets,  the  whispering  of  the  leaves,  the  sough  of  the  wind, 
n«w  Hnd  strange  nui.-<<;s.  real  or  tmngincd.  all  intensify  thefl 
gloom  and  fors^cnncss  of  the  unfortunate.  Dr.  Hall's'  study" 
of  Fears  enipha.si/.es  tlie  wonderful  horrors  that  iijglit  holds  in 
store  for  so  many,  even  though  surroundeil  by  cvcr>'  comfort 
and  protection.  Less  frequent  aggravations  are  the  reception 
of  letters  and  articles  from  home ;  dreams  about  home ;  the 
feeling  of  goneness  on  facing  the  real  after  awakening  ;  friends 
oflering  sympathy  :  hearing  a  familiar  song.  So  strong  and 
disturbing  was  the  influences  of  a  certain  air  on  Swiss  soIdicrK 
in  the  sen'ice  of  the  French  that  it  wax  forbidden  to  be  played 
in  their  hearing. 

PtythUal Effetts.  It  usually beginsby  feeling lonely.desolatc, 
forsaken.  ""  I^iging  for  a  lostpa,st."  "  lowspirited."  "lassof 
ambition."  "hard  to  cheer  up,"  "00  interest  in  surround- 
togs."  Desire  to  please,  natural  coquetry  and  regard  for  tbe 
opporite  sex  disappear.  Some  report :  "  I  wanted  to  cry  ;" 
"wanted  to  scream  :"  "  cried  most  all  the  time  ;"  "cried  my- 
self to  sleep  ;"  "could  think  of  nothing  but  home  ;"  "  tlumght 
all  the  time  on  objects  at  home  ;"  "  felt  as  if  I  would  go  in- 
.sane."  S<imetinies  it  comes  verj"  .suddenly.  "  It  swooped 
down  on  me  ;"  '  felt  n.s  though  evcr\-thing  was  closing  in  on 
me;"  "there  is  a  smothering  sensation:"  "feeling  of  utter 
despair  came  over  me  all  at  once,"  They  may  l)ccome  icon- 
oclastic. "  Wanted  to  destroy  cverj'thing  in  my  way  ;"  "  had 
no  mercy  on  man  nor  beast  until  I  reached  home."  In  its  la.<<t 
Stages  hallucination.s  and  dclirimn  set  in.  followed  by  complete  h 
prostration,  stupor,  syncope  and  death.  ■ 

Bodily  PlunomeHa.  The  three  most  geiienil.  if  not  universal 
effects,  arc  (t)  loss  of  appetite,  (2)  gastro-cntcric  troubles, 
(3)  irregularity  in  respiration  interrupted  by  .sighing.  Vague, 
erratic  i«iin-t — variable  in  intensity — accompany  all  the  symp- 
toms, and  become  more  and  more  localized  in  the  head  and 
stomach.  Vomiting  ofren  begins  early  (ca.'se  31 ),  the  same  is 
true  of  animals— ^the  eyes  become  more  and  more  fixed,  dull, 

of  New  VotIc  ttate.  Nearly  all  who  died  urcrc  farmeis.  Those  whowere 
•ent  on  (ut1oaf[h  got  well,  while  those  who  remained  died.  But  n  tlilt 
lurther  proof  In  jneaenl.  The  liattle  of  Cb*ncellor»vilIe  cur«il  the 
Tefcim«nt.  ami  it  \\%ti  aincr  enjoyed  ai  good  health  ai  any  in  the 
diviatoii.  Tfai*  leadi  nie  to  the  remark,  that  SATn,K  t'l  to  be  coHtid- 
ered  Ihf  great  ccRATivn  aorxto/  nostalgia  in  Ike  field."  Ttacodoft 
j.  Collioua,  lof.  fit.,  pp.  iJi-3». 
1  Hall,  G.  Sunlcy :  loc.  eit. 


HIORATOKV  lUPCLEB. 


79 


and  languid  and  sunken  in  their  sockets.  The  face  is  antinic, 
the  whole  body  t>ef!;ins  to  emaciate  ;  the  pulse  is  irre^lar  and 
iv-eakened,  heart  palpitates,  temponil  nrterie-s  throb.  The 
mouth  is  dry  and  sticky.  Ncn'ous  d>'spcpsia  is  ver>'  couimon. 
more  often  accoitijiiiiiicil  1<y  diarrhcea,  sometimes  by  constipa- 
tion, eudiuK  in  an  absolute  refusal  to  take  food.  There  is  in- 
continence of  urine,  spermatorrhoea,  menstruation  may  l»e 
checked  or  suppressed  altogcthvr.  Sexual  functions  arc  dulled. 
Pulmonary  phthisis  is  sometimes  mistakeu  for  consumption 
(case  i6) .  In  a  word,  anabolic  processes  gradually  approach  a 
minimal  acti?ity,  while  the  katabolic  hasten  to  the  maximal.' 
Sagarsays:  "  It  appears  that  the  soul  of  the  uostal^c  no 
longer  resides  in  the  body,  that  it  has  broken  off  all  commerce 
with  it.  All.  however,  agree  to  a  general  bodily  phthisis 
sometimes  more  or  less  pronounced  in  the  lungs. 

The  foregoing'  facts  and  considerations  impress  one  that  no."*- 
talgia  is  a  very  fundamental  reaction  of  an  organism  to  fairly 
describablc  groups  of  stimuli.  These  groups  an  primarily ,  it 
seems  to  me.  the  absence  or  loss  of  the  Familiar,  the  presence 
of  tlie  Strangk  and  Untrikd.  and  sewmiarHv  restricted  lib- 
erty, change  of  food,  habits  of  life  and  the  like.  The  first  group, 
especially,  will  engage  us  here. 

Cases  like  9,  10.  18  and  19  have  stiggcsted,  what  appears  to 
be  a  probable  solution — at  least  a  point  of  view  (wmiilting 
lefntimatc  spcciitntion.  I'aintness,  a  dazed  feeling,  nausei. 
and  dizziness  arc  the  well  knovi-n  disoTxtersor  seaiiickness and 
vertigo. 

Seasickness*  is  caused  by  a  derangement  of  the  nerve  centers 
that  control  the  e<|uilihraling  mechanism  of  the  body.  The 
sense'  of  equilibrium  is  furnished  by  cvcr^-  possible  bodily  sen- 
sation —  both  kinsesthetic  and  sensory.  To  retain*  this  sense, 
it  is  ne«:s,-«ary  that  the  information.  derive<l  from  whatever 
sotirce.  should  hanuonize.  Disturb  the  hannoay  and  vertigo 
immediately  ensues.  Contradictor)-  impres-tions  not  only  dis- 
ttirb  but  often  stop  tlie  cKiiiilibrating  functions.  Nowhere  arc 
these  confused  sensations  so  baffling  as  at  sea.    The  point  of 


' PhyikUtia,  like  noafwl  and  Lnrrej,  beliercil  tlint  it  was  cauied  on 
tfa«  phyf^icel  sulc  by  bruin  «ti<l  Bplnal  IcsioiM.  cerebral  hcmorrbagca 
and  tiweltiiiK*  of  tlie  sracbnoiil  membraae.  artiygastro-cntcric  Jcalona. 
Tbc«c  viewa  are  now  discredited. 

'CelbouD  uya  "Noitnlgla  i*  an  Hflrctimi  «f  Ibc  mind.  It  raoit  be 
treated  with  tbat  in  riew."  Hack  Tiike  ttiiiiki  lliat  it  nlway*  rc]ire- 
acnls  a  combination  ofp*ycliical  ood  bodily  ditiurhfltK-cs.  Saiivave  de- 
•cril>*«  it  by  (oor  wofdti:  nurasil«S,  pervigilio,  anorexia,  attSfaia, 
which  lignity  aadneaa,  »1eep1euaeM.  wantof  appetite  and  exhaustion. 

*IIudK>ii,  W.  W.:    Cauie,  Nature  and  Pretention  of  Seaaicknesi. 

•Howell :     Amci.  Text  Book  ol  Pliys.,  pp.  &|£-47. 

*  BlBDcr,  H.  L..  Dr.:    The  Medical  New«,  Vot.  I.X.  ff.  477-80,  1893. 
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rest  (center  of  gra\-it}')  in  the  buman  bodyon  a  tossing  ship  ia 
being  constantly  shifted.  Persons  iinacqtiainted  n-ith  these 
phenomena  attempt  conscionsly  and  uuconsctoiuily  to  make 
coinpeu!iator>'  movements  in  order  to  uuiintain  ttic  old  hubitual 
landsctisc  of  t:<nitli1jrinin ;  thus  inaugurating  a  siniggie  be-  M 
twccn  equilibrium  of  habit  and  the  equilibrium  under  novel  f 
condition.^  ( sailors  arv  adjiistt^l  lo  this  novel  sense  of  cqtiilib- 
riumj.  These  repeated  attempts  to  maintain  an  atiitraryCKn- 
ter  of  gravity  as  it  were,  produce  seasickness'.  H 

Noittalgia,  it  is  tnie,  is  not  a  direct  difiturbancc  of  the  phys-  V 
teal  sense  of  equilibration,  it  appears  as  a  secondary*  effect. 
The  patient  has,  however,  lost  hi*  psychical  orientation.  Just  as  h 
the  seasick  patient  has  his  c«ntcr  of  gravity  and  consequently  ■ 
his  phyiiical  plane  of  reference  coimtantly  eluding  his  bodily 
B<lju»tment».  fo  the  nostalgic  has  his  "  psychical  plane  of  ref- 
erence "  —  composed  of  &inihar  scenes,  friends,  sense  of  secu- 
rit>-  and  the  hkc  —  rendered  tincertuin  and  bewildering,  through 
his  inabiUt>'  to  interpret  and  to  enter  into  familiar  relationships 
with  the  new  world  atxiut  him.  To  get  on  in  this  new  world 
new  adjustmentsmust  be  made, old  brain pathsmust  be droppe<l 
and  new  ones  formed.  He  mu.st  fuse  with  a  new  .stratum. 
The  greater  the  unfamiliarity  the  severer  nnil  be  the  ner\-ou8 
shock  and  stress  in  trjing  to  make  a  new  adjustment,  or  to 
establish  new  relationships.  .As  we  liave.s<;en,  manydn  not  try 
to  make  a  "fusion"  at  all,  do  not  seek  a  new  "plane  of  refer- 
ence," do  not  attempt  to  build  new  brain  path!<,  but  ratlier 
yield  passively  to  their  prison-work!  with  wonder,  timidity  and 
fear.  One  experiences  the  beginningsof  this  phaseof  nostalgia 
on  entering  a  familiar  room  in  which  tlie  furniture  has  been 
rearranged  or  s  piece  taken  out,  or  when  one  attempts  a  me- 
chanical performance  in  a  new  situation,  e.g.,  writing  or  eating 
in  a  new  place  at  the  table,  or  when  one  looks  into  the  garden 
or  on  the  lawn  where  a  conspicuous  tree  has  been  cut  down. 

The  shrivelling  and  contracting  effects  of  nostalgia  on  the 
ego  arc  unique.  Especially  does  this  seem  true  of  the  social 
ego.  In  a  strange  land  no  one  appreciates,  applauds  and  sym- 
pathizes with  my  effort*,  my  boon  comiiani<ins  are  gone,  I  tim 
isolated,  cut  off.  but  a  mere  machine  grinding  out  a  bit  of  the 
world's  work. 

Migrant  \'s.  Lovbr  oi"  Homb. 

The  migrant  iscasntopolitan,  has  manifold  interests,  and  find.1 
profitable  objects  and  kindred  spirits  in  a  variety  of  situations. 

>  For  ■  detailed  dtrsoiijition  oi  the  n  na  torn  ten  1  and  functional  r«Ia. 
tions  of  tUc  OTgnn*  (believed  to  be)  involved  in  vertigo.  See  Dr.  E. 
Woalcet,  Brit.  MmI.  Jonr.,  Vol.  I,  pp.  801-41.  1883, 

HcBridc:  Medical  Timefi.  London.  iKSi. 

H.  &  I,ec  :    Jonr.  Phy»„  Vols.  XV  and  XVll,  1894-93. 

HowanlAyrea:    Jonr.  Morph.,  Vol.  VI,  1S93. 
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He  may  be  found  in  the  commercial,  speculative,  daring,  pro- 
gressive, macroscopic  interests  of  the  world.  The  lover  of 
home  is  provincial,  plodding  and  timid.  He  is  the  world's  hod- 
carrier.  His  interests  are  identified  with  the  conservative  and 
microscopic  affairs  of  society. 
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IKTRODDCTION. 

So  long  ago  u  1854,  in  a  paper  entitled  "  De  Tactu,"  Ernst 
Heinrich  Weber  first  stated  the  law  wliicli  bears  bis  name,  the 
first  Uw  of  psycbopbvMCS.  Working  by  the  method  afterwards 
called  by  Fcchncr  "  the  method  of  just  noticeable  differences," 
he  had  discovered  the  law  in  its  application  to  pressure  and 
strain.'  Before  t86o  it  had  been  proved  to  hold  also  for  noise 
and  briRhtness.  Since  the  establishment  of  the  first  psycho- 
logical laboratory,  which  occurred  in  the ucademlc year  1878-9, 
ud,  oddly  cnongh,  but  a  few  months  after  Weber's  death,  the 
validity  of  the  law  for  the  four  seimation  tjualities  mentioned 
has  been  over  and  over  again  confirmed. 

Before  t86o  Volkniann,  Renx.  and  Wolf,  by  the  niethoil  of  minimal 
dunges.  bad  provfl  its  applicability  to  noise.    Bour|[er,  Fedieer.and 


'  Wnndt ;  f^yuofogisJie  Pty{Jto!o£ie.  4th  ed..  1,  p.  3S1. 
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Volkmaaa,  by  their  "  shadow -ex  peri  men  Is."  and  M&isoii  withliis  ro- 
tstiiig  dltVs,  had  ohowii  it>  vnlidity  for  bri|;ht[iuii.  Fcchacr  bud  alto 
csubltHhcil  Weher'scouclu»iOQS  ID  regard  to  Mmin  by  tile  titelhoH  o( 
right  and  wrong  case*.  In  the  last  twenty  years,  Tiicher,  Merle«l, 
aod  Starke,  by  ttt?  inelbod  a(  minimBl  changu;  Ucrkcl  and  .\ngell 
by  the  method  of  mead  gradationi;  acd  Lorenz,  Merkel,  «ti<:!  Klinipfc, 
by  the  method  o(  right  and  wrong  cases,  have  confirmed  for  DoiM- 
tntCiiRitlca  the  rcault'of  V'olltmnnn  ;  lleliiihoUz.  Aubcrt,  and  Krlipelin 
hare  estkblisfaed  for  bri^htocM  ihe  [e»ull«  of  Maitson  :  tind  Merkel, 
tuingthc  method  of  mtniutal  cbnages,  has  also  proved  the  concln- 
SlOBS  ol  Wc)>cr  an<t  Ccchncr  lii  regard  to  MraJu.  In  the  ladt  >ix 
or  seven  year*,  the  experiment*  of  Merkel  by  the  method  of  aver- 
age error  have  proved  the  exteasion  of  the  law  to  those  strain- 
sensations  in  terms  of  wbicb  we  mrasuic  distance  by  the  eye.  and 
the  exticiimeulA  of  Schumann  by  the  same  metliod  give  some  iudlca- 
tion  of  its  eiteosion  to  strain  •sensations  involved  iu  our  estimate  of 
iDtervals  between  one-hatf  second  and  three  seconds. 

In  case  of  the  sensation- modalities  for  whicb  the  law  lias  uot 
been  proved,  and  in  the  cai^e  of  lone,  there  are  great  difRcuUies 
in  graduating  the  iuteu&ity  of  the  stimulus.  Articular  seusa- 
tions,  indeed,  arc  not  tliemselves  giaduated  intensively.  In 
the  case  of  lone,  the  difficulty  is  mechanical.— that  of  grad- 
uating minutely  the  objective  intetisiiy  of  simple  periodic 
vibrations.  In  the  case  of  the  two  temperature  qualities, which 
are  peculiar  iu  depending  on  differeiit  intensities  of  a  stimulus 
^m  a  physical  point  of  view  the  same  in  kiud.  and  in  passing 
into  each  other  through  a  conscious  iudifference-point.  the  ex-  ■ 
treme  adaptability  of  the  so  far  unknown  and  inaccessible  periphi  fl 
eral  orgso  makes  the  intensity  of  the  physiological  stimulus 
begin  to  EbII  towards  the  indifference- point  upon  the  applica- 
tion of  any  nevr  physical  stimulus,  and  thus  prevents  the  phys- 
ical stimulus  from  being  a  measure  of  the  physiological.  The 
sensation,  moreox'er,  varies  in  intensity  with  the  extent  of  sur-  M 
face  stimulated  and  with  the  weight  of  the  stimulating  body.      V 

The  qualities  of  taste  and  smell  form  manifoldsof  indefinitely 
related  terms,  which  must  be  investigated  separately.  In  the 
case  of  taste,  the  list  is  at  least  dosed.  The  intensity  of  the 
ta^te  sensation,  however,  is  a  function  (i)  of  the  degree  of  sat- 
tiration  of  the  solution  tasted  ;  (3)  of  the  magnitude  of  the  area 
excited  ;  and  (3)  of  the  movement,  diiTusion,  and  pressure  of 
the  sutwtancc  tasted  within  the  buccal  cavity.  No  verj-  satis- 
factory way  of  keeping  all  but  one  of  these  factors  constant, 
while  that  one  is  vjiried,  has  as  yet  l>ecn  founi!,  though  the  in- 
vestigations of  Camcrcr.  who  worked  by  the  method  of  right 
and  wrong  ca.ses,  moke  the  law  of  Weber  appear  to  apply  to 
salt  and  bitter. 

As  for  the  applicability  of  Weber's  law  to  smell,  the  object  of 
this  paper  is  to  offer  a  mass  of  experimental  difference-deter- 
minations, with  a  statement  of  the  "checks'"  or  controls  to 
which  they  must  be  subjected.     This  enumeration  of  possible 
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errors  involves  a  discussioa  of  tbe  essentials  of  a  satisfactory 
olfactoiiKtric  method,  and  a  detailed  description  of  the  method 
and  apparatus  aelually  employed.  The  literature  of  dlfferenoe- 
determiuaiioiiii  iu  amell  aihouiiIs  praclically  lo  pages  iSo<i&i 
and  pages  18S-194  in  Dk  Phytidogie  dti  Gtrvcfts  of  Dr.  H. 
Zwaaidemalcer.  now  professor  of  physiology  in  the  University 
of  Utrecht.  The  work  was  traii.s)a[cd  into  Ccrman  from  Dr. 
Zwaardcmaker'sniaauscript  by  Dr.  A.  Junker  von  Langcgg,  and 
was  [itiblished  in  Leipzig  in  1895.  "^^^  experiments  to  be  de- 
scribed are  in  the  main  a  realization  of  suggeslionx  of  Ur. 
Zvaardemaker's,  of  which  some  arc  contained  in  his  book,  and 
some  few  were  made  in  periKiiial  letters.  The  olfactometric 
method  used  was,  of  course,  his.  This  method  was  first  applied 
in  tSSS.  and  is  now  familiar  in  most  psychological  laboratories. 
To  quote  from  6'ir(VM«.  XV,  44:  "  Dr.  Zwiardcmaker  of  Utrecht 
has  constructed  an  instrument  which  he  calls  an  olfactometer. 
It  consbt.'<  »imply  of  a  gla-i-s  tube,  one  end  of  which  curves  up- 
ward to  be  inserted  into  the  nostril.  A  shorter  movable  cylin- 
der made  of  the  odoriferous  substance  fits  over  the  straight  end 
of  this  glass  tube.  In  inhaling,  no  odor  is  perceived  so  long 
as  the  outer  docs  not  project  beyond  the  inner  tube.  The  far- 
ther we  puivli  forward  the  outer  cylinder,  the  larger  will  be  the 
scented  surface  presented  to  the  inrushing  column  of  air,  and 
the  stronger  will  t)e  tlie  odor  perceived.'" 

We  arc  indebted  to  I>r.  Zwaardcmoker  for  the  words  "olfac- 
tometry "  and  "olfactometer"  (replacing  the  older  "osmom- 
eter"), "odorimetry"  and  "odorimeier,"  Olfactometry  is 
that  branch  of  psychophysics  which  is  concerned  with  the 
measurement  of  the  keenne.ss  of  smell.'  The  distinction  be- 
tween the  kecnnc.ts  and  the  delicac>'  of  smdl  must  be  kept  in 
mind.  On  the  delicacy  of  smell  -depends  the  discrimination  of 
olfactory  qualities.  On  It.s  keennes-t  dq>end  the  bare  seaslng  of 
odors  and  tbe  discrimination  of  them  as  more  or  less  Intense.' 
Odorimetry  is  a  "side-issue"  of  olfactometry.  It  is  con- 
cerned nut  with  the  sense-organ,  but  with  the  measurement  of 
tbe  intensity  of  smell-stimuli  considered  as  objectively  as  possi- 
ble.* For  Uie  unit  uf  ktxiii)e.-«s  of  Hmell,  Zwaardemakcr  uses 
the  word  "olfactus,"  and  for  the  normal  stiniulus-llmen  for 
each  odorous  substance  be  employs  the  companion  word  "  ol- 
fiicty."'  If,  for  example,  a  subject's  stimulus- limcn  on  the 
olfactometer  is  10  mm.  when  the  normal  stimulus-limeu  used  is 


'  Die  Phyii<tlogie  dti  CrrufAx,  p.  78. 

'p.  II.  C/.  alio  Vinlschg«n.  Die  i'hyiiologie  det  CenukiinHel  mnd 
det  CtS(kma(MtiHnts,  in  Iletmanti'*  Handbuth  der Pkynotogie,l\\,  a, 
p.  270. 

'Zwaarilcuiaker:  cp.Cil.,f.l'}^. 
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5  mm.,  then  hU  slimulus-limvti  k  two  olfoctics,  and  htttnlfactus 
Ji.  The  olfacty  used  by  olfaclometry  becomes  for  each  sub- 
stance the  iiDtt  of  odorinitlry.  Odorimetry  is  correlated  with 
pbotoractry  and  plionomctry.  Both  olfactometry  and  oilorimc- 
tr>- are  braiiche.'*  of  "olbictology  "  (to  anglicise  auoiber  word 
used  by  Di.  Zwaaidrmakcr) .  This  again  is  correlRlcd  with 
oplict,  acoustics  uiid  haptics. 

The  intvrdepcucleiicc  of  olfuctometrj-  and  odorimetry  is  not 
unique.  The  uuit  of  photometry.  /.  ^.,  the  unit  for  the  meas- 
urement of  light  in  the  physical  setise.  is  the  illuminating 
power  for  sensation  of  the  light  of  some  staudard  candle.  "  We 
have  no  adetjuaie  objective  method."  writes  Prof.  Kiiipe,  "of 
ascertaining  Uic  intensity  of  the  iion- periodic  and  aperiodic 
concussions  whicli  foim  the  substrate  of  simple  or  complex 
noises,  independently  of  the  Htalemcnl  of  the  <>bser\-er  whose 
sensitivity  we  are  testing.  The  pbonometric  determination  of 
sound  intensities  in  (isychophysieal  experiments  is  usually  car- 
ried out  upon  a  principle  similar  to  that  employed  in  photom- 
etry. As  the  objective  stimulus- values  in  the  apparatus  em- 
ployed.— say,  elastic  balls  falling  from  a  measurable  height 
on  a  resisting  plate. — arc  determined  by  way  of  a  subjective 
conipari»on.  the  results  are  purely  empirical,  valid  only  for 
the  material  used,  the  special  circumstances  of  the  obseri'ation, 
etc.-' 

The  peculiarly  unsatisfactory  character  of  the  determina- 
tions of  oUactometry  and  odorimetry  i.s  due  chiefly  to  the  fact 
that  olfactor>'  qualities,  unlike  visual  and  auditory,  are  not  de- 
marcated. It  is  true  that  it  is  more  difHculi  to  keep  uniform 
the  duration  and  extension  of  emcll-slimuli  than  it  is  to  regu- 
late these  attributes  for  other  stimuli,  with  the  possible  excep- 
tions of  temperature  and  taste.  It  is  also  true  that  the  great 
galf  of  i>sycbophysics.  our  ignorance  of  the  physiological  pro- 
cesses which  everywhere  link  the  strictly  physical  to  the  psy- 
chological, is  wider  in  the  cases  of  temperature,  taste  and 
smell,  than  in  the  cases  of  vision,  audition,  pressure  and  strain. 
Yet.  at  best,  the  measurements  of  physics  must  always  be  in 
terms  of  sensation,  and  the  measurement  of  sensation  must 
always  be  in  terms  of  physics. 

It  seems  wise  to  emphasize  at  the  outset  the  initial  difficulty 
which  makes  all  quantitative  wnrk  in  «mell  more  or  less  un- 
systematic,  viz.,  the  indeterminateness  of  olfactory  qualities. 
It  is  at  present  necessary  to  regard  as  a  simple  and  separate 
quality  the  odor  of  every  substance  which  from  a  physical 
point  of  view  is  unmixed  ;  yet,  for  several  reasons,  it  is  un- 


'  Omltines  of  Psyt/iolagy,  tt.,  p.  156. 
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likely  that  there  are  as  many  elemenliii>  odors  as  there  are 
simple  substaaccs. ' 

Otie  reasou  is,  that  it  is  extremely  improbable  that  either  the 
structure  ur  the  fibres  or  eiulinf^s,  or  the  subMaace  of  the  olfac- 
tory uerve.  is  diSerentiatcd  to  correspond  to  the  innumerable 
odorous  »ub»tanoea  which  we  eiicouuter;  and.  on  llie  other 
band,  it  is  probable  by  analogy  with  other  sense-organs,  that 
there  are  "specific  energies'"  of  smell  which  are  limited  in 
namttcT  and  capable  of  combinntioD.* 

A  second  reason  is  that  we  have  expcHmeutal  evidence  that 
the  action  of  the  sense  organ  is  difierenii^ted  into  more  and  less 
separable  processes.  We  have  aure  evidence  in  the  results  of 
exhnusiion-experimeut^.  which  were  first  iiiHtituted  by  Frolich 
and  Aronsohn.*  For  example,  a  subject  whose  organ  is 
fatigued  by  the  coatinuous  smelling  of  tincture  of  iodine  can 
sense  ethereal  oils  and  eihers  ahnoNt  or  quite  aa  well  as  ever, 
oils  of  lemon,  turpentine  and  cloves  but  laiuily,  and  common 
alcohol  not  at  all.  We  have  aI»o  evidence  of  ^wme  slight  value 
in  the  recorded  traces  of  partial  anosmia.*  Unfortunately,  very 
few  such  cases  have  been  described  by  penons  who  took  ex- 
pcnmental  precaution'^,  and  ^uch  cases  an  arc  ni'tcd  in  roetltcal 
literature  fail  to  show  typical  anomalies  comparable  to  the  uni- 
form phenomena  of  color- blind  new  or  "  tone-islauds, "  which 
have  played  such  an  important  part  in  the  Ibrmattoii  of  theories 
of  vision  and  audition,* 

A  third  reason  is  that  there  are  countless  instances  of  smell- 
ftidons  in  which  the  components  cannot  be  detected.  Nagel 
inthnates  that  there  is  no  pniof  of  the  existence  of  smell- 
fusions  in  which  different  components  can  be  sensed  as  differ- 
ent at  the  Mime  instant,  and  points  out  that,  in  this  respect, 
smell-mixtures  resemble  color- mixtures  rather  than  clangs.* 

Zwa:irdeinnker.  following  Aion^olin  iukI  bearing  in  mind  the 
usages  of  the  perfume  trade,  holds  that  only  similar  odors  will 

'It  sfaonld  t>c  noted  ihst  the  wordi  "*iinple"  uid  "mised"or 
" compound  "  are  utrd  bcrc  In  the  sm*C  of  pbnic*  |>rop«r.  and  not  JD 
the  Kn«e  of  chcmiitry.  Smell,  in  the  pliyiicnl  scdic,  it  anitoubtedly 
ft  ptopeny  of  the  niol«'nt«.  not  of  the  Atom.  Initred,  moKt  of  the 
elemcnU  arc  odorle».  Sulpbur  and  hydroicrii,  tbi-maelvea  oderlcH, 
form  «ulpbaiclted  bydrogcD.  one  of  tlic  moKt  oficniive  tmelling  gMea 
known, 

*N»j[eI:  O^r  MiithgerHtbt  und  die  Koitfoiienlglitdfmiitilet  <»*• 
rathuvHet.  Ztiltthri/I /Ur  PiythologU  uml  PhysMogU  drrSinmtsor- 
$amt.  XV.  pp.  8j.8j. 

'ZwBardciottUer:  *^.  ft/,,  pp.  »3.  J04.  I56-1S7-  Aronsohn  :  Vnter. 
smthungrti  :ur  Phyfiolpfi dtf  Cerue/is.  Archiv  fUr  Phyiiotogit,  I?86, 
pp.ua.546. 

^Zwaardemsker:  op.  cil.,  p.  199  sq. 

*N*.gcl:  pp.  (it.,  p,  87. 
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mix.*  He  believes,  on  the  basis  of  his  own  experiments,  that 
if  dissimilar  odors  of  diffcrcn'  intensities  are  mixed,  the  weaker 
odor  will  cancel  part  of  the  odor  of  the  stronger,  and  vrill  itself 
be  lofit.  and  that  if  dl^imilar  odors  of  the  same  intensity  are 
mixed,  both  will  disappear  or  will  give  but  a  feeble  indetenni- 
Date  fusion.'  Zwa^irdciiinkcr  does  not,  as  alleged  by  Nugel, 
adduce  bis  coDclusiotis  in  regard  to  mixture  as  a  buttress  to 
his  localization  and  irradiation  theory,  though  he  does  seek  to 
explain  the  facts  of  mixture  and  compensation,  ss  he  under- 
stands them,  in  harmouy  with  this  theory.'  Nagel,  as  opposed 
to  Zwaardemaker,  belie%'es.  on  the  l«isis  of  his  own  expetl- 
meiits,  that  any  two  smells  will  unite  in  a  mixture  which 
for  an  instant,  at  least,  will  make  s  simple  impre^iiion  of 
new  quality.*  He  has  never  found  an  instance  of  complete 
"compensation,"  but  he  agrees  with  Zwnardemnker  that  a 
mixture  of  several  smells  is  in  general  weaker  than  Its  indi- 
vidual components,  and  that  some  conihinationii  of  strongly 
odorotissutMlances  are  almost  odorless.*  Nagel  offers  no  ex- 
planation of  the  phenomenou  of  compensation,  nor  does 
Zwaardcmaker  explain  it  satisfaciorily  even  on  the  basis  of  his 
irradiation- theory.  Perhaps  it  is  safe  to  conclude  that  most 
smells  will  mix.  As  Nagel  suggests,  there  is  no  occasion  in 
the  perfume  trade  lo  mix  nauseating  or  bircine  smells  with 
the  odors  of  flowers,  spices  and  resins. 

A  fourth  and  final  reason  for  believing  that  there  are  not  as 
many  simple  odors  as  there  are  unmixed  substances,  is  that 
many  simple  subslauces  have  been  found  by  experiment  lo  have 
composite  odors.  Chlorphenol  and  nitrobenzol  are  good  ex- 
unries  of  such  substances.* 

Now,  if  there  are  a  limited  number  of  speci5c  energies  of 
sukU.  and  if  most  smells  are  mixed,  our  ignorance  of  the  eie> 
mentar)'  smells,  and  our  cx>nse']nent  inability  to  isolate  them, 
have  serious  consequences  for  the  value  of  olfactometric  work. 
This  will  lie  clearer  if  we  consider  the  two  methods  which  arc 
used  to  discover  whether  a  smell  is  simple  or  composite.  The 
method  of  Passy  consists  in  gradually  increasing  the  dilution  of 
odorous  substances,  and  depends  upon  the  principle  that  since 
the  stirouluS'limiiia  of  different  odors  are  different,  lhe>'  must 
disappear  successively  as  the  intensities  of  the  different  stimuli 
are  diminished  equally.^    However,  it  is  at  least  possible  that 


'O^.  W/..p.  »8o. 
*  Pp.  167  and  184. 
«P.179. 
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odors  which  have  very  different  sdmDltu-UtDioa  should  have 
Itae  same  diifcience-limiua.  The  other  method  is  that  of  ex- 
baustioQ,  and  depends  oh  the  fact  thai  different  odors  exhaust 
the  OTKaii  with  different  degrees  of  rapidity,  so  that  a  com- 
yratiiid  odor,  coiitiiiuou.sly  smelled,  will  alter  in  quality  as  first 
one  aud  theu  another  of  its  coastiiuciits  disappears.  One  may 
ameM  continuously  the  substance  to  be  tested,  or  may  smell  it 
before  and  after  smelling  repeatedly  an  odor  very  similar  in 
quality.  The  principle  of  ttie  method  is  the  same  in  both 
cases.  The  permanency  of  the  mixed  odor  depends  primarily 
on  the  equality  of  rate  at  which  its  different  constituents 
Dttigne  the  organ.  The  more  numerous  the  coustitueots.  the 
more  permanent  the  quality  of  the  mixture.  This  fact  is  well 
reoogni/ed  in  the  perfume  Industry.  Fortunately  for  the  trade, 
the  odor  of  almost  every  flower  (Sawcr  mentions  jasmine  as  a 
unique  exception)*  may  he  simulated  by  compounding  the 
odors  of  other  ffowers.  The  odor  of  violet,  for  example,  is 
given  by  a  blend  of  tlie  odors  of  acacia,  rose,  Florentine  iris, 
tuberose  and  almond.  The  odors  of  most  flowers,  again,  are 
possessed  by  certain  chemicals.  To  the  mixture  isuMjally  added 
some  substance,  such  as  styrax,  amber,  or  vanilla,  which 
evaporates  slowly,  and  smells  strongly  enough  to  compensate 
pans  of  the  other  odors.  This  is  done  that  quantities  of  the 
other  odorous  substances  large  enough  to  allow  (or  evaporation 
may  be  put  into  the  solution  without  raising  the  inleiisity  of 
the  smell  to  the  neighborhood  of  the  terminal  stimulus- 
intensity.'  If.  now.  most  smells  are  mixed,  and  if  mixed 
smells  alter  in  quality  as  the  organ  becomes  fatigued,  and  if 
different  olfactory  qualities  have  not  the  same  limina,  then  in 
quantitative  work  in  smell,  we  arc  seeking  to  determine  values 
which  are  continually  changing  according  to  laws  which  w«  do 
not  know. 

There  is  no  classification  of  oIfactor>-  qualities,  which  is  e\xii 
provisionally  satisfactor)-  from  any  point  of  view  but  a  per- 
fumer's. We  give  to  odors  the  names  of  the  objects  which  most 
commonly  gi%'e  rise  to  them,  or  to  something  similar  to  them.  We 
speak  of  a  "  6shy  smell  "  as  loosely  as  Homer,  in  the  daynwhen 
the  terminology  of  color  was  in  its  infancy,  sptikeof  "  the  wine- 
hued  sea."  Yet  the  name  of  an  odor  is  clearly  and  indisputa- 
bly applicable  only  to  the  smell  of  that  object  from  which  the 
name  is  taken.' 

Gicssler's  classification  of  odors  may  be  of  valtie  to  psy- 
chology proper,  but  is  of  no  value  whatever  to  psj-chophysics. 


*  SawcT  :  Odorograpkia,  Pir«t  Series,  p.  94. 
*Zwaar<lea»ker:  ofi.  eil„  p,  i8j. 
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The  most  ulisfaclor)'  method  of  airiviug  at  a  classification  of 
smdU  seems  to  be  the  method  of  cxtiausliun  :  but  the  result5  9o 
far  obtained  do  not  furnibh  any  basts  for  sticb  «  system.  Nagel 
poiutA  out  as  the  greatest  difficulty  in  the  wtty  that  when  the 
organ  is  fatigued  by  one  smell,  its  sensitivity  docs  not  remain 
quite  uuimjiiiircit  for  oue  large  group  uf  <><lont,  and  utterly  fail 
for  another  group :  but  on  the  contrar)*.  is  nsually  more  nr  less 
imi^aircd  fur  all  odors.'  Analysis  by  exliaiLition  is  complicated 
cx{ie[iim'nt.-illy  by  the  fact  tbnt  smells  do  not  fall  away  steadily, 
but  oscillate  at  the  slimutuA-limen,  as  do  minimal  sensations 
in  other  departments.  In  the  case  of  smell  this  oscillation  de- 
pends on  slight  variations  in  the  rate  and  manner  of  breathing, 
as  well  as  on  the  ordinary  ebb  und  flan  of  the  attention.  Tbc 
apparent  "nvalry"  of  odors  is  due  to  this  fiuctuation  at  tlie 
llmen.*  Moreover,  it  is  only  the  last  component  of  tbc  mixtiue 
to  disappear,  which  is  ever  really  isolated  by  the  exhsmtton- 
procew. 

Zwaardemaker  adopLs,  with  some  modification,  the  old  classi- 
fication of  Ltnnecus.  which  really  has  only  a  subjective  basis, 
though  Zwaardematccr  attempts,  wilhuut  signal  success,  to  give 
it  a  chemical  one.  On  the  principle  that  even  a  most  nnsatis- 
ftctory  system  is  better  than  none,  some  pains  have  been  taken 
io  the  experiment!*  to  be  describeKl  to  procure  sinclh  from  as 
many  of  Zwaardemakcr's  classes  as  possible,  and  to  compere 
results  for  rcpre!<en[atives  of  the  .same  cla^s  utxl  of  difTerent 
classes.  ZwiiaTdcm.tker's  classes  of  pure  olfactory  qualities  are 
as  Ibltows  :* 

I.  Ethereal  smells — including  all  the  fruit  odors  (a  class 
taken  from  Lorry). 

II.  Aromatic  smells — it>cluding  all  such  odors  as  that  of 
cunphor.  spicy  smells,  and  the  odors  of  anise  and  lavender, 
lemon  and  rose,  and  almond. 

III.  Pragrant  smells — inclnding  the  odors  of  most  flowers, 
of  vanilla,  nnd  of  such  gums  as  tolu  and  benzoin. 

IV.  Amhrosiac  smelb — including  tlie  odor  of  amber,  and  all 
the  unisk  odors. 

W  AlliaccouB  smells — including  the  odors  of  garlic,  asafoet- 
idn.  K'ini  ammoniac,  vulcanized  India  rubber,  fish,  bromine, 
chlorine  and  iodine,  etc. 

VI.  Umpyreumatic  smells — including  the  odors  of  toast, 
tobacco  siookc,  pyridin,  naphtha,  etc.,  (a  class  taken  from  von 
Haller). 

VII.  HircJDC  smells — including  the  odors  of  cheese,  sweat, 
rancid  fiit.  etc.,  etc. 

<  Op.  (it.,  p.  86. 
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VIII.  Virulent  smells— including  such  odon  as  that  of 
opium.  "Odor cimici»,"  etc. 

IX.  Nauseating  smells — iucludiiiK  the  oAotb  of  dcca>Hng 
animal  matter,  of  f;vcvs  and  the  like. 

The  pinigency  of  smells  it;  not  an  oUacton,-  <|unlitv.  liut  i» 
due  to  the  excitation  of  filaments  of  the  tiiKetntniis  which  are 
freely  distributed  in  the  Schncidcrian  mcmbrant:.  The  *tnsii- 
Hon  is  more  like  pressure  than  smell.  Wbeu  vcr)-  strong  it 
become.4  a  tickling,  and  Mieezing  eiisueit.  Persons  who  have 
congenital  or  pathological  defects  of  smell  arc  said  to  have  cul- 
tivated these  fietisations  by  attention  to  snch  an  extent  that 
they  d'j  duty  fur  smells  proper.'  Some  smells  which  are  not  the 
flavors  of  food  sensed  in  expiration,  seem  to  he  tastes,  as  well 
as  smelU.  For  example,  we  think  of  the  oilor  of  boiliuK  syrup 
as  sweet,  and  say  that  curdled  milk  '"  suiells  "  sour.  This  is 
probably  due  to  early  a;Mociation,  whidi  has  indissolubly 
rased  certaiu  tostc-memorics  with  certain  smcU-sciutations  of 
peripheral  origin.*  It  may,  however,  be  due  to  the  entrance 
of  sajpid  particles  through  the  nose  into  the  pharynx.'  Smells 
areoftcn  blended  with  pressure  sensations  other  than  pungency 
and  wiih  temperature  senKAiioiis.'  It  i>i  probable  that  there 
\»  an  clement  of  pain  in  an  impression  of  pungeucy,  while 
smells  often  give  a  "  feeling  of  weight,"  pure  and  simple. 
Whenever  the  subjects  in  these  experiments  s|)oke  of  (he  heat, 
taste,  pressure,  pain,  or  pungency  of  an  odor,  their  remarks 
were  carefully  noted,  on  the  snppuMtion  that  such  factors  in  the 
total  impres^on  were  disturbing  in  a  quantitative  investigation 
ofolfactor)'  qualitie.s  proper. 

Zwaardemaker's  differentiation  of  the  «peci6c  eneif^ies  of 
smell  and  localization  of  their  actions  on  the  olfactory  mttcous 
membrane  is  not  to  our  present  purpose.  We  may  simply 
note  in  passing  that  tie  arranges  the  zones  of  their  operation  in 
borizontal  order,  since  the  height  to  which  the  air  current  is 
carried  in  the  nose  makes  no  diflercncc  in  the  quality  of  an 
odor  ;  and  that  he  rather  ingeniously  places  the  nauseatingaad 
virulent  smells  farthest  twck  and  closest  to  the  pharynx,  in  a 
region  where  they  may  excite  the  reflexes  of  vomiting  and 
coughing  by  mere  irradiation  of  nervous  exdlaliou  witliout  the 
connecting  link  of  centra]  processes :  puts  the  hircine  and  am> 
brosiac  odors  in  the  middle,  on  account  of  the  connection  of  hy- 
peraemia  of  the  "  corpora  cavernosa  nasnlia  "  with  the  blood 
supply  of  the  generative  organs  ;  and  locates  the  fragrant,  aro- 
matic and  ethereal   .smells  farthest   to   the  front,  since   the 
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floeeziag-reflex  U  most  easily  excited  in  tbc  anterior  portion  of 
the  nasal  cavities.'  Nagel's  remark  that Zwaardeniaker's  locali- 
XBtioc-tbeory  leads  to  "  irTewlvable  contradiction  "  is  not  quite 
clear,  but  be  is  certainly  nght  in  saying  that  the  theory  has  no 
adequate  ba&is.  Aside  froni  the  lack  of  exiverinienlnl  e\'idence, 
tbe  arrangement  of  tbc  several  zones  is  too  fancifully  neat  to 
carT>'  conviction  with  it;  but  Zwaardeniaker  himself  empha* 
»izttt  the  fact  that  the  cfficntial  part  of  his  theory  is  simply  th« 
UTaogement  of  the  operations  of  speciBc  energies  of  smell  cor- 
responding more  or  less  exactly  to  the  classi6cation  of  Lin- 
naeus on  the  olfactory  mucous  membrane  in  tbe  order  of  these 
classes.' 

Before  bringing  these  introductory  remarks  to  a  close,  it  may 
be  noted  that,  aside  from  any  experimental  evidence  which  may 
be  oQered.  It  is  probable  that  Weber's  law  does  apply  to  such 
smells,  mixed  and  unmixed,  as  we  daily  encounter.  In  the 
first  place  we  have  the  analogs'  of  aeveial  other  modalities  of 
aea>-ntion  for  believing  that  tbc  law  applies  to  simple  olfactory 
qualities.  In  the  seamd  place  it  has  never  been  proved  that 
Weber's  taw  applies  merely  to  unmixed  sensations.  It  has 
been  neither  pro\-ed  nor  disproved  for  clangs,  but  many  expe- 
riences of  ordinary  life  would  lead  us  to  believe  that  it  does 
apply  to  musical  chords  as  wholes.  Thus  it  may  apply  to 
smell-fusions  as  wbolbt,  and  approximately  correct  differeuce- 
determtnations  may  be  obtained  for  these  wholes  e\-en  while 
their  character  is  gradually  altering.  Since,  in  the  present 
Slate  of  our  knowledge,  no  one  can  even  pretend  to  Iw  working 
with  simple  olfactory  qualities,  all  differcnce-dctcnninations  in 
smell  mii^l  proceed  upon  the  assumption  of  this  po.'utihility. 
Ex{)enmvntal  results  must  be  the  only  decisive  evidence  for  or 
against  the  theory,  so  that  it  is  needles.')  to  discuss  it  farther  in 
this  place. 

In  the  third  place  the  distinction  drawn  by  Passy  between 
'•  insistent "'  and  "  intensive  "  »me])».  which  is  based  upon  a 
classification  of  smells  in  the  popular  mind  and  confirmed  by 
olber  scientific  men.  is  explained  by  the  supposition  that 
Wet)er'5 1«w  a[)i)lie.s  to  smell  wnth  different  values  of  Sr  for  diff- 

r 
ercnt  qualities.  In  Zwaardcmnkcr's  language,  and  in  the  ordi- 
nary language  of  this  paper,  the  smaller  the  '  'minimum  percept- 
ible "  of  a  substance,  the  more  intense  its  odor.  Passy  uses  a 
term,  "  pouvoir  odorant," — which  we  may  translate  "  insi»t- 
ency," — for  "intensity"  in  our  sense.  He  says  :  "Toutlemonde 
sent  que  le  camphre,  le  citron,  Ic  benzine  sont  des  otleurs  for- 
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tes,  U  vanille.  I'iris  dcs  odcure  Eaiblcs,"  though  \*amlla  has  an 
insUlcocy  one  tbousaiid  times  greater  than  that  of  comphor. 
Besides  this  subjective  Iwwis  of  distinction  between  weak  odors, 
however  insistent,  and  strong  or  intensive  odors,  he  has  five  ob- 
jective diSerciitis.  (i)  Weak  smells  ha\'e  vngue  diSerences  of 
intenidty.  For  example,  vanilla  and  coumarinc  soon  reach  a 
maximum  of  intensity  which  cannot  be  increased.  Greater 
concentrations  simply  become  unpleasant.  (2)  Individual  dif- 
ferences arc  more  evident  for  weak  smells,  (3)  The  daily 
variations  of  sensitivity  are  more  evident  for  weak  smells.  (4) 
Exhaustion  has  more  effect  on  weak  smells.  (5)  Strong 
smells  hide  the  weak,'  In  view  of  the  first  objective  difference, 
Zwaardemaker  explains  the  suhjective  difference  as  follows  : 
As  the  strength  of  a  sensation  is  estimated  by  the  number  of 
grades  of  intensity  by.  which  it  surpasses  the  liminal  sensation, 
and  as  the  terminal  stiniulns  is  by  definition  that  degree  of  in- 
tensity beyond  which  increase  cannot  be  shown  for  our  human 
sense  organs  with  our  mechanical  appliances,  it  is  obvious  that 
odor«  with  large  diffcrencc-limina  must  be  subjectively  weak, 
and  that  subjectively  weak  odors  must  have  large  difference- 
liniitia.  Thus,  the  ver>-  rapid  attainment  by  some  smell- 
stimuli  of  the  terminal  inteusity  would  seem  to  indicate  that 
Weber's  law  applied  to  olfactory  <)ualities,  and  that  the  diEfcr- 
ence-Iimen  differed  from  quality  to  quality.* 

Unfortunately  our  own  experimental  results  are  at  variance 
with  the  second  clause  of  the  theory.  They  make  Weber's  law 
appear  to  apply  to  smells  as  we  find  them,  but  show  no  great  va- 
riation of  ^r  from  substance  to  substance.   The  differenoe-limina 


evenof  camphor  and  vanitline  seem  much  the  same.  If  our  fig- 
ures are  accepte<l  as  trustworthy,  some  other  exptnnation  than 
the  simple  one  of  Zwaardemaker  must  be  found  for  thedistiuction 
of  Pas,iy.  Mayit  notbethat,forphy!ogenelicrea.*on», "  intense" 
smells  have  more  affective  value,  more  of  what  Miillcr  calls 
"  Eindringlichkdt,'*'  than  hax'e  the  smells  which  Pa.S!*y  calls 
"  insistent  ?"  Or  may  it  not  be  that  the  smelh;  most  useful  to 
human  life  exhaust  the  human  sense-organ  less  after  many  in- 
crements than  smells  less  usefiil  do  after  a  few  Increments, 
although  the  increments  arc  relatively  equal  tbronghoat  ?  The 
need  of  some  such  explauation  will  Ik  more  or  less  dear  as  the 
figures  to  be  offered  are  more  or  less  convincing. 


'Pp.  191-19]. 
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Cbaptek  I.     Method. 

See/wn  t.     Dtt^rmiiiatioH  of  Ike  intentity  of  the  SmtJt-Stimuiut 
for  fhe  Normal  Organ. 

If  all  tbe  nervoiu  elemcaU  concenKd  in  smell  arc  in  a  nor- 
mal condUkm,  and  if  "compensation"  does  notcotne  into  play, 
the  iaicnsJly  of  an  odor  dei^ends  on  th«  number  of  odorous  p«r- 
liclc---  ill  gaseous  form  which  arc  acting  on  the  olfactory  ncrve- 
eoding*  ai  tb«  lime.  Perhaps  it  is  ^Ait  to  say  that  the  intensity 
b  ordinarily  a  function  of  the  nuni)>«rr  which  arc  actiu){  on  the 
rod-celts  of  the  olfactor>'  mucous  membrane. '  Whether  or  not 
individual  rod-cells  are  subject  to  cumulative  stimulation,  we 
do  not  know,  for  we  do  not  know  even  whether  the  stimulatioo 
is  chemical,  thermal,  or  electrical.'  but  we  do  know  that  the 
intensity  of  the  smell  seems  to  depend  on  the  extent  of  mem- 
brane and  therefore  on  the  number  of  rod-cells  stimulated, ~- 
al ways  supposing  that  the  rod-cells  are  theolbc(or>- cells  prt^MT. 

Now  the  number  of  odorous  particles  which  act  at  auy  given 
time  on  the  olfactory  membrane  of  the  normal  nose  depends, 
first,  on  the  quantity  of  vapor  which  the  fragrant  body  is 
tbivwing  off;  secondly,  ou  the  rate  of  the  diffusion  of  this 
vapor :  and  ihinlly,  on  the  manner  and  rate  of  breathing.  Let 
tts  consider  these  facts  separately. 

I.  The  Quantity  of  Vapor  Thrown  off  iy  the  Odorous 
Body.  "Whether"  says  Zwaardemaker.  "odorous  particks 
•reset  free  by  evaporation  or  chemical  reaction,  the  mass  of 
odorous  molecules  which  are  given  off  from  a  solid  body  or  the 
surface  of  a  liquid  is,  uierii  porihtt,  in  compound  pro(>ortJon 
to  the  time  of  exposure  and  extent  of  surface  exposed.* 
Zwaardemaker  has  iu\-ented  a  "  genetic  unit "  for  the  measure- 
ment of  odor  in  the  physical  sen.se.  It  is  the  number  of  seconds 
of  exposure  multiplied  by  the  number  of  square  millimeters  of 
surface  cxiwsed.*  It  is  uuneces-sary  to  say  that  the  genetic 
utiit  differs  from  substance  to  substance.  The  "other  factors " 
which  muHt  remain  equal,  if  the  geuetic  unit  of  a  given  sub- 
stance is  to  be  (."onstnut.  are  the  mot.Nture,  weight,  and  temper- 
ature of  the  atmosphere  aud  the  amount  of  ozone  prescut  in  it.* 

That  heat  and  diimpiiesv  affect  the  intensity  of  odors  is  a 
matter  of  common  observation.  Yellow  wax  smells  twice  as 
strong  in  summer  as  in  winter.  Heat  promotes  evapbratioo. 
Dampness  also  promotes  the  vaporization  of  such  solids  as  uc 

1  Zwaairlr maker  :  op.  tit.,  p.  7 ;   F<Mtec:    Text  Book  tff  Phytioiogy, 
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soluble  ifl  water,  but.  on  the  other  band,  reurds  the  difilusion 
of  odorous  vapors.  The  Icniiterature  of  the  laboratory  in 
which  smell  experiments  are  in  progress  ^Jiould  be  kept  as  uoi- 
fonn  as  poiutible.  and  thennoineler  and  barometer  readings 
sfaonld  be  taken  whcnc\'cr  the  stimulus-linien  is  detcrmiocd. 
Unifonuity  of  temperature  was  not  secured  in  our  own  experi- 
ments, 

II.  The  Rate  of  Diffusion  of  Odonmt  Vapor.  Cloqnet 
pointed  out  in  iSzi  that  odors  dffFuse  in  the  air  as  one  gas 
diffuses  in  another, — gradnally,  and  without  intermptioa  by 
reflection  or  rtfraciion.  — so  that  if  the  air  is  at  rest,  the 
strength  of  a  smell  will  be  inversely  pTOportional  to  the  diittance 
of  iu  source,  tUough  ilie  speed  with  which  diSerent  odors 
trnvel  vartrs  much'  Now  the  air  from  which  we  draw  our 
breath  is.  uudcr  onliuarj-  circuniMances,  almost  nr\'cr  fiee 
from  currents.  For  phyloRenelic  reasons,  no  s^s  is  odorous 
which  is  not  heavy  enough  to  remain  near  lis  source  if  undis- 
turbed. Yet  the  wind  may  carr)-  such  gases  for  miles  near  the 
surface  of  the  ground.  Nor  can  we,  in  view  of  the  dynamic 
theory  of  smell,  and  of  Licgois's  theory  that  odorous  particles 
are  largely  dtffu.sed  in  the  form  of  tiny  liquid  drops  which 
afterwards  vaporize,  unheHitatingly  apply  the  laws  of  diffusion 
of  gases  to  smells.  Zwaardemaker  lias,  however,  proved  by  a 
series  of  experiments  that  the  traiLtmissjon  of  odorous  vapors 
in  tubes  takes  place  at  ihe  same  rate  for  different  distanoea 
from  the  source,  unless  these  distances  ate  very  considerable.* 
From  an  inhaling-tube.  all  currents  of  air.  except  the  suction- 
current  created  by  the  iu&piration,  are  excluded. 

III.  The  Rale  and  Manner  if  Breathing.  Not  all  the  air 
which  passes  through  the  nose  comes  in  contact  with  the  olfac- 
tory mucuous  membrane.  The  current  of  air  drawn  into  the 
nose  from  without  is  divided  by  the  lower  turttinal  bone  into 
two  portions.  From  the  stream  which  takes  the  direct  path  to 
the  cliuana  under  lhi«  \ya\w  niiil  along  the  floor  of  the  nose,  no 
odorous  vapor  reaches  Ihe  olfacior)'  membrane.  Each  nasal 
cavity  is  divided  by  the  middle  turbinal  bone  iuto  two  cham- 
bers. In  the  upper  chamber,  which  extends  from  the  pointed 
roof  of  the  nose  to  the  under  edge  of  the  middle  turbinal  bone, 
the  side  wall  and  the  septum  are  almost  parallel,  and  only 
about  two  millimeters  apart.  The  olfactory  membrane  is 
spread  over  the  upper  surface  of  these  parallel  walls,  forming 
the  rtgio  otfafloria  of  Todd  and  Bowman.  According  to  von 
Bnitin  only  the  uppermost  part  of  the  upper  turbinal  bone  and 
the  surface  of  the  septum  jti.st  opposite  are  covered  by  the  ol- 
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factory  membrane. '  lo  ordinary  breathing,  the  highest  point 
in  the  nppc  stream  is,  according  to  Franke,  the  under  edge  of 
the  upper  tnrbinal  bone,  and  according  to  Paulsen  and  Zwaar- 
demaker.  the  under  edge  of  the  middle  tnrbinal  bone.*  In  the 
rapid  and  violent  breathing  with  expanded  nostrils  which  we 
cab  "  sniffing,"  the  air  is  carried  about  2  mm.  higher.* — t.  e., 
into  the  forward  and  nnder  part  of  the  upper  chamber.  In 
cither  case,  odorous  particles  can  reach  the  olfactory  membrane 
only  by  diSusion,  but  more  of  them  will  penetrate  to  it  in 
sniffing  than  in  quiet  inspiration.  The  upper  chamber  is  ao 
annex,  not  an  int^ral  part,  of  the  breathing-passage. 

Odorous  particles  probably  do  not  accumulate  in  the  upper 
chamber.  Dnring  inspiration,  the  air  in  the  passages  traversed 
t^  the  current  is  thinned,  and  as  soon  as  inspiration  ceases,  the 
air  in  the  upper  chamber  rushes  down  to  the  middle  meatus,  to 
be  renewed  tom  the  pharynx  during  expiration.*  If  so  much 
odorous  matter  has  been  taken  in  as  to  saturate  the  air  in  the 
pharynx,  we  sometimes  get  a  smell  in  expiration  even  when 
we  are  not  eating.  Ordinarily,  hown'er,  the  ver\'  weak  stimu- 
lus &om  the  phar>'nx.  coming  after  the  very  strong  stimulus 
from  without,  is  not  sensed.*  Fick,  indeed,  advance!  the  hy- 
pothesis that  when  odoroos  particles  come  in  contact  with  the 
ol£actory  membrane,  they  are  at  once  dissolved  in  the  thin  fluid 
which  covers  the  bottom  of  the  sensitive  hairs,  and  that  when 
so  dissolved,  they  cease  to  act.*  These  particles  may,  how* 
ever,  accumulate  to  some  extent  on  the  Scbneiderian  mem- 
brane, especially,  if  it  is  in  a  catarrhal  condition.  Of  course, 
we  get  "the  flavor  of  food  only  in  expiration.  The  course  of 
the  air  in  expiration  is  almost  the  same  as  in  inspiration,  but 
Bidder  is  probably  right  in  supposing  that  a  smaller  amount 
passes  above  the  lower  tnrbinal  bone.' 

Under  ordinary-  conditions,  the  more  rapid  the  breathing,  the 
more  intense  the  smell.  Sniffing  is  to  be  forbidden  in  olfacto- 
metric  work,  not  merely  because  it  carries  the  air  higher  in  the 
nose,  than  does  "regular  breathing,"  but  because,  both  by  in- 
creasing the  suction-force  and  by  widening  the  entrance,  it 
takes  more  air  and  therefore  more  odorous  particles  into  the 
nose  in  a  given  time.  The  spaces  from  which  air  is  drawn 
thr&ugh  the  nose  are  cones  with  their  points  at  the  nostrils. 
We  may  see  their  size  and  shape  in  the  clouds  of  vapor  formed 
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t>>'  our  exbulAliCMi.s  !u  cold  w««tlier.  Tbe  spaces  from  which 
odorotut  particles  arc  drawn  arc  portions  of  these  larger  spaces. 
The  breathing-spaces  are  projections  of  the  whole  of  the  nasal 
cavities;  the  "  fi«lds  of  smell"  are  projections  only  of  those 
cavities  from  which  odorous  particles  reach  the  oUaciory  mem- 
brane. They  are  separated  from  each  other  by  about  a  centi- 
meter. In  sniffing,  through  the  expansion  of  the  nostrils,  the 
fields  of  smell  become  wider  than  the  ordinary  breathing-spaces, 
but  as  the  inspiration  is  short  and  tjuick.  they  are  not  sode«p,* 

If  then  the  strength  of  a  smelt-stimulus  ts  to  be  measured 
with  some  degree  of  accuracy  by  llie  Kinetic  unit,  the  tempera- 
tare  and  moistnce  of  the  air,  the  diftusion-rate  of  the  vapor, 
and  the  subject's  manner  and  rate  of  breaibiiig  must  be  kept 
as  DoKbrm  as  pos»ible. 

As  for  the  compensation-CTTor.  there  is  oo  tntriosic  stimoU- 
tion  of  the  olfactory  membrane  as  there  is  of  the  retina  and  the 
ear.  Owing  to  exhaustion,  the  subject  cannot  smell  his  own 
breath  in  expiration.  He  can  indeed  smell  it  in  inspiration  if  tbe 
current  is  puffexl  upward  to  the  nostrils.  Thiit  fact  seems  to 
show  that,  given  the  same  amount  of  odorous  matter  in  the  air 
current,  we  get  a  stronger  smell  in  inspiration  than  in  expira- 
tion. On  the  other  hnml,  the  difficulty  of  securing  an  absence 
of  smells  from  cxtcmal  sources  for  a  subject  who  has  at  all 
cultivated  his  organ  by  attention,  tran.<icend.<i  the  difficulty  of 
securing  such  silences  and  darknesses  as  are  Eatis&ctor>'  for 
experimental  purposes.  Of  course,  no  substance  which,  as  sueh, 
is  to  be  used  as  a  te.tt,  should  be  dissolved  in  ao  odorooa 
medium,  such  as  alcohol,  ammonia,  or  ether. 

Zwaardemaker  classes  the  methods  which  have  so  far  been 
employed  to  &nd  the  stimulus-limtna  of  smells  fts  direct  and 
indirect.'  By  tbe  direct  methods  the  subject  seeks  to  find  the 
stimulus- llmen  of  au  olfactory  quality  in  term-s  of  the  greatest 
dilution  of  an  odorous  vapor  which  can  give  a  just  noticeable 
setLsatiou  of  that  quality.  By  the  indirect  methods,  he  seeks 
to  find  the  stimuhislimcn  in  terms  of  the  smallest  quantity  of 
the  odcHX>us  substance  which  can  be  sensed  under  certain  defi- 
nite and  easily  procurable  conditions.  The  direct  methods  aim 
at  absolute  results  where  absolute  results  arc  unattainable. 
"  It  may  be  pos.<)ible,"  says  Zwaardemaker,  "  to  determine  the 
area  of  an  inspiration  made  in  an  eEFort  to  smell,  but  the  exact 
a5c«rtainmeat  of  the  amount  of  odorous  gas  which  in  this  in- 
spiration comes  in  contact  with  the  olfactory  cells  has  so  fur 
proved  an  impossibilit>'."'  The  Indirect  methods  aim  at  rela- 
tive results,   but  their  procedure  i.-s  exact.     They  furnisb  a 
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ba^  for  the  comparisoo  of  individuals  witb  reference  lo  tbor 
keemicss  of  smell,  and  of  substances  vrith  reference  to  tbcir 
vftlue  for  the  Most,  and  thus  may  indirectly  lead  to  Mme 
knowledge  of  the  greatest  degree  of  dilution  in  which  sn  odor* 
ous  substance  can  Ije  detected.* 

The  mcUiad  which  Valeotin  iuTCDtci)  in  184S  nuybe  calleil  clu«i> 
cal.  stnec  it  U  mcailoneil  in  dkmi  of  the  suadard  t«zt  book*  of 
pbyttology.  It  vas  diteci,  and  coi)>i*t«d  to  ukiag  a  ceiUin  voluma 
of  odoToaasa*  and  minglintc  tl  irith  a  han<lr«d  volume*  of  air.  taking 
a  certain  volHiDcof  th«  niixiurc  and  miucling  tbin  a^niii  with  a  hun- 
dred volumea  of  freih  air.  and  »o  on  DDlirthc  last  miKtute  gave  a  )uat 
diacenuble  odor.  Valcniiu  varied  bin  proccdurt  by  allowiag  the 
vaporiiatioD  of  »mall«r  (url  imallcr  qaantitiet  of  a  highly  concea- 
Irated  aolutioo  of  an  oiloron*  labitaacc  in  a  definite  amount  of  air,  or 
by  mioKliog  atnaltcr  itnd  kmallcr  quanlilics  of  it  with  a  mua  of 
Wairr  Of  a  2iveD  ToluiQc'  It  ia  plain  tbat  a  ceitaia  amount  of  the 
o>l«TOii*  tu>i(tt8BC«  mun  adhere  to  the  rcaMl  io  which  auch  a  mixture 
i*  coniaioed.  so  that  the  amooDI  of  odoroa*  sabstaoce  (akra  away 
from  the  ic^puclc  for  a  new  ailmixture  will  never  he  co  lacKe  hs  the 
ratio  o!  titc  ^a*  or  liquid  lemoved  lo  the  whole  volamr  would  indi- 
cate, and  that  thi*  error  mutt  iacreaae  as  the  cipcriment  proceeds. 
A*  for  the  n»c  of  biKbly  coticentmed  iwlntioits.  it  involfea  two 
Mrk>iudiM4Tautaf!C4.  the  blunting  of  the  sense  by  eslMUttion  and 
Ibe  adbeaion  of  odorous  particles  lo  ot^ecls  in  the  laboratory.* 

The  invention  of  ay  otnct  direct  olfactroineiric  method  is  recorded 
before  that  of  ihe  ni*tbij<l  etnploye<l  by  Fischer  and  Pcnioldl  io  1887. 
AvoMling  ValcDim'*  [irogreMiTc  HiltiiiOD»,  tbcsc  inrestiKaton  tonght 
to  determine  how  tntich  mcrCBptaa  and  how  much  chlorpheool  maM 
be  lairodnced  into  the  whole  nai*  of  air  in  a  laboratory  of  a  cett^a 
kice  in  order  to  give  an  odor  just  noliccabic  to  a  peraou  entcriug  the 
room.  The  walls  of  the  laHoratory  were  perfectly  smooth,  the  floor 
w»*  of  atone,  and  the  djual  dittTJba'tion  of  the  odorou*  gas  lo  all  pan* 
of  theTooci  was  secured  by  the  motion  of  fana.  The  lolution*  were 
•cattered  with  a  fine  spray.'  Uafortunately,  these  solationi  were 
alcohol  ie. 

In  the  same  vear  H.  C.  Dibhita  arrived  at  a  partial  determinatios  of 
the  stismlus-fitDen  for  the  odor  of  acetic  acid.  Acetate  of  line 
is  decompotei]  in  the  presence  of  water,  and  an  insoluble  baste  salt 
and  free  acetic  acid  are  formed.  Dil>hitt.  during  the  course  of  sia- 
tccn  bonti,  allowed  60  litres  of  danip  air  to  pass  over  a  mass  of  aalt 
which  bad  been  freed  from  water  of  crystallization,  found  the  loss  of 
weight  to  be  16,8  mg,.  anil  calciilitlel  the  proportion  that  the  weight 
of  the  acetic  acid  set  fice  must  bear  to  thia  lOM  of  weight  to  lie  V. 
Aa  14  n>g.  ol  acetic  acid  muil  have  been  comtnttntcaied  to  60  1.  of  air, 
and  «•  the  o-ior  wan  'litetrnibie  in  this  air.  itie  siimulus-limea  of 
acetic  acid  must  lie  under  0.4  mg.  per  litre.*  Uiliile  the  methods  of 
Pitcher  and  Pcniotdt  and  of  Dibbtts  are  comparalirely  accurate,  it  is 
ob*>on«  that  tbcy  arc  impracticable  for  difference-detcrmiuations. 

A  method  employed  in  1889  by  Ottolenghi  for  testing  the  olfactory 
•eoaitivity  of  enmtoali  is  a  modified  form  of  Valentin'^,  and  i*  essen- 
tially   the    same  as    the   method    recommended    by    Possy    in    1893. 
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Ottolcnglii  am6  ii  kqniraus  tolutioni  ol  «»*eact  of  cIotfs  contaioed 
in  (imilar  bottlo  in  limilor  qaaniitict.  The  Holaljoiit  wcic  i;">^o<>'^ 
(roin  1:50000  to  ri<x>.  T!i«  aubJFCt  bt);au  wilh  lb  C  weak  rat  soIutioD 
•nd  took  tUe  botllcB  succenivclv  until  seinalion  commenced.  Pa»*y 
diuolved  a  certain  ncitcbC  of  o<lorous  iiialcrini  tu  a  kivcd  wcij^bt  of 
alrobol,  mingled  a  certain  (raction  of  tli«  solution  with  a  giv«ii  weigbt 
of  pure  akobol,  and  m  oa,  aotil  he  had  obtaiaed  a  Kraduated  scries  of 
iattiraliona.  He  then  put  «ingl«  drop*  of  hit  tolutfoa*  into  taotllei  of 
Uw  Mm«  *ii«,  and  arrived bjrClie  methodof  juatDo[iceabIc»titiiuliet  an 
«(itimale  of  the  stirauluft-liinen  in  term*  of  taiuratioa-slteDgUiand  the 
DTca  of  his  boitlci.'  Oitolen^bi'*  combinalioiiit  of  enieiice  of  clorea 
■ud  waler  were  not  true  tolntiont,  Passj's  reautts  arc  Titiated  by  the 
COBpeaHting  efi«ct  of  the  odor  of  the  alcohol.  Doth  methods  involve 
■n  error  due  I0  the  constant  loss  of  odorou»  material  by  the  mere 
opeoine  of  tbc  Tcasela  for  the  subject  to  smell  their  coateuts,  by  lo- 
balatian,  and  by  condenaation  on  tbe  wall*  of  the  veMcl*.  Zwaanle- 
maker  snnc«t*  that  faitiy  satisfactory  result*  might  be  obtained  on 
Oitolengbi^  I>rinciple  if  one  ( i )  emjiloyed  only  solutions  in  distilled 
water,  (i)  msile  rery  short  iuspiration*.  (3)  used  vetj"  large  inhaling 
veideU.  and  H)  avoided  all  odorous  nubiiiaucei  tbc  vnpot  of  which 
i*  eauily  condcnsoil-'  Theoretically,  if  the  Mries  of  saturations  could 
be  minutely  enough  graduated,  this  method  might  be  employed  tor 
differeticc-determinaiioas,  but  practically,  the  uiie  of  many  large  in- 
bating-vcMeU  would  innke  it  toocUimay. 
The  first  indirect  method  was  invented  by  Proltcb  in  itji,  tbret 

Eeus  after  Valentin  invented  bis  direct  method.  Frdlich  gauged  the 
ecaneM  of  amcll  by  the  dlstauccs  at  which  odorous  substance*  eonld 
be  seuMd  under  uniform  condition*.  lie  put  up  in  tightly  corked 
test-tubes  such  iub«tancc«  a*  ethereal  oils,  resins,  spices,  and  music 
niaed   with   starch   in   sncb   proportions  ttist  however  different  in 

Snality.  the  odom  might  be  tbe  »aine  in  intensity.  The  subject  closed 
ii  eye*,  the  tube  was  uncorked  and  moved  toward  him,  and  both 
the  diKiance  at  which  the  substance  was  first  sensed  and  the  time  at 
which  iud);ment  was  passed  were  marked.'  Frolicb  seems,  however, 
to  bare  made  little  use  o(  his  tiioe-eatimatca.  A*  the  odors  with 
which  he  worked  are  slowly  dlBused,  the  mass  of  odorous  vnpoi  may 
b«  thought  of  a*  moving  with  tbe  Inbe.  Vet  results  based  on  such  a 
rongb  hypotheai*  cnnnot  be  very  reliable.'  IlIorcoTer,  tbe  assump- 
tion that  odor*  so  uallko  (a  quality  are  of  tbe  same  ioirnsily,  since 
they  can  be  just  sensed  by  the  same  person  at  the  same  distance,  begs 
the  question  of  the  value  ol  the  liypoihctis  incntioaed.  and  Prblicb 
teems  10  have  had  no  other  means  of  determining  tbcir  comparative 
loteutity  except  gn ess- work. 

Aronsobn's  famous  method,  devised  in  18S6,  though  indirect  upon 
tbc  ordinary  theory  of  tmell  which  makes  tbie  odorous  particles  act 
iu  gaseous  form  on  the  olfactory  membrane,  most  be  closwdon  Aroif 
tobn'sown  premises  as  direct.  H)i  hypothesis  is  that  odoront  parti- 
cle*  are  in  solution  when  they  act  on  tbe  nerve -ending!.  Thb 
assumption,  for  which  J.  MUller  is  chiefly  responsible.*  is  bawd  (l) 
on  tbc  fact  that  tshcs  and  amphibia  have  peiiDheral  and  central  Oc> 
gans  similar  to  the  organs  of  smell  in  birds  aii'l  iiiammal*.  and  (3)  on 
the  fact  that  the  nasal  membranes  are  normallycovered  with  mncus. 
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wrf  lh«t  th*  dfjing  of  this  mocus,  u  in  the  fim  MagT  of  rhiniti*. 

S''"!!**  ""^  ■*""  "^  »wcll.  Tortual  and  Weber  h«d  ladeed  prored 
5  m  t'""*  ''I"'"''  wlien  iiitixxluccd  into  the  bom:  "  do  not  iiDen," 
■na  Weber  hid  bIbo  found  Ihnt  the  scum  is  for  a  time  impatnd  il 
warm  or  colA  water  or  «ngar  and  wmit  nte  poured  into  the  uual  otvi- 
lies  and  retained  there  for  a  few  monienw.'  ArODKohn  cspltiocd  thew 
pbuoonicDa  hy  suppoting  that  stmng  eolutiont  o(  odorous  matter  aod 
nqntdsof  tonriKti  tempcinture  il  brought  in  contact  with  the  delicate 
oiiBctory  mciiibraiie  must  uecesaarily  taave  a  pernicious  etfeet.  He 
found,  ou  tilt  other  bBod,  lh«t  «try  small  quantities  of  odoront  siib- 
BtBnccs  dissolved  in  normsl  Mline  solutions  can  be  acnsed  if  the 
inuturc.  at  a  lenperature  of  about  jO"  C.  in  poured  into  the  oo»«  frotn 
the  height  o(  about  half  n  meter.  Weber  had  ttscd  calOKne  and  wattr 
ID  the  proportion' of  i  :  ii.  Aronsohn  used  oil  of  clore*.  for  example. 
In  ult  mid  water  in  the  proportion  of  1:500.  His  oHaclomctric 
method  consisted  simply  in  dclctniiuin>;  how  wesk  a  solution  of  an 
Morons  substance  could  he  sensed  if  injected  *t  the  temperature 
^"fc*.  •'"'P"'"lly  W  *»e  most  favorable  for  it*  detection.'  H  Aroa- 
•oho's  premises  are  correct,  not  only  is  his  method  direct,  but  the 
worn  diflicultivs  in  the  measurcmeDt  of  smell-stimuli  arc  eliminated. 
In  Criticism  of  these  premises,  however,  Zwnardemalter  points  out  (t) 
that  H^uatic  mnnimBl*  hare  orgaus  which  re«cmbte  the  orgnns  ot 
smell  in  land  insmmals,  but  arc  rudimentary,  sa  if  naeless  under 
water ;  ( j)  thnl  the  dryness  of  rbinliis  is  confined  almost  cxclnsirciv 
to  the  Schuci'krlan  tutmbiane  aud  is  conjoined  with  hyperaemla  ati^ 
•welling  which  obatruds  the  passage  of  air ;  (3)  that  the  cilia  of  the 
olfactory  cells  protrude  through  the  covering  of  mucus;  and  (4) 
that  moat  odorous  (lubslnnces  lire  uot  st  all  or  arc  but  very  allehtly 
Mlable  in  water.  Books  on  the  perfume-industry  arc  filled  with  the 
aiacutaion  of  ethereal  oils,  of  spices,  gums,  aud  the  like.  In  a  room 
Ulntaled  with  perfume  or  tobacco  smoke,  a  bit  of  cotton  wool  will 
lake  up  the  odor,  mliile  a  glass  of  water  will  not.  Moreover,  as 
Zwanrdcniakcr  l>clievcs,  it  cannot  be  shown  that  Aronsohn  succeeded 
la  filling  the  cavity  which  contains  the  olfactory  membrane  to  en- 
tirely with  lii]uid  that  all  bubbles  of  air  were  eicluded.  It  is  very 
difficult  to  drive  all  the  air  out  of  liliud  pouches.' 

In  1803,  Dr.  N.  SavelieH  in  the  laboratory  of  Morokschoweu  con- 
•tmcteil  an  olfactometer  ou  a  principle  entirely  difierent  from  Zwaar* 
demakcr's-  There  were  two  flasks  of  glass,  each  with  two  corks. 
ThrOBgh  one  cork  in  each,  the  two  Qask*  were  counccted  by  a  glaaa 
tnbe  bent  twice  at  right  angles.  Through  tile  other  cork  of  one  was 
inserted  a  glass  tuhe  whirl)  reached  to  the  bottom.  Through  this  tnbe 
a  mixture  of  etherval  oil  and  water  was  poured.  The  liquid  did  not 
icach  the  end  of  the  connecting  tube.  Through  the  remaining  ^oiV 
of  the  second  flask,  whith  was  Ailed  only  with  air,  waa  iaKTted  a 
^aaa  inhaling-tube  which  divided  into  a  nose-piece  for  each  nosttil. 
The  odor  of  tne  liquid  was  weakened  by  sncfessive  additions  of  water, 
and  the  Intensity  of  the  atlmuhis  was  measured  through  the  propar> 
tion  by  weight  which  the  ethereal  oil  bears  to  the  water.'  As  Zwnar- 
demaker  suggest*  the  method  of  SaTclicfl  bos  this  great  di&advant- 

X,  that  its  results  do  not  stand  In  simple  relations  to  the  real  ailm> 
a-in tensities.    The  intensity  of  the  stimulus  will  rary  according 
to  the  height  of  the  liquid  in  the  first  vessel,  and  according  to  the  M- 

•  Weber :    AfcMiv  f.  Phyiioloait,  1847,  p.  3S1-3S4- 

■Aronaohn:   op.  cil„  j886,  pp.  314.332. 

*Op.  Cit.,  pp.  6J.66. 

* NtmrologucAet  Cenlralblall,  iSjij,  p.  343  sq.* 
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li«*ioD  of  odorom  materia]  in  diBef«iit  pktU  ol  tlM  »i]>v«tti«.  Snv- 
clicQ't  mcthoii  uouM  iadevd  b«  fcirlj-  Miciifiutorj  for  cIlDkal  ptiT- 
]>OMt  if  real  solulioui  were  aied  invtcad  of  mixture*  of  etbeickl  olla 
and  water.  It  ii  a  great  diiiidTsntiiKe.  howeref,  to  b«|[in  on  experi- 
ment bycxhauttiiig  tlie  scri*«'-orgHn  with  a  tatarated  wlulioD.' 

Sftticn  ».     Conir^  in  Zi^mardtmaker' s  Ol/aeiomelrie  Mtlhod  of 
the  Factors  vihuh  Determine  the  Intensity  of  the  Stimulus.  ■ 

Zwaardemaker'n  luensuTcaiciitii  ot  the  smcU-stimulus  are  in 
terms  of  but  one  Caetor  of  the  geoctic  uiiit, — viz.,  ia  terms  of 
the  amount  of  odorous  surfnce  exposed.  The  time  for  which 
different  extents  of  surface  arc  exposed  is  supposed  to  be  kept 
constant  by  the  regularit)-  of  the  movement  of  tlie  hand  which 
mauipulate.s  the  odorous  cylinder.  All  of  these  time-values 
are  so  small  that  their  variation  may  well  be  disregarded. 

In  1690,  Heury.  a  French  ictentUt.  inotitutcd  io  the  intcreat*  of  the 
perfnme  iodtiiti?  n  modified  form  of  Zwonrdcoiakcr't  met  bod.  and 
tool:  the  tinir  VHlnes  Jnlo  account.  His  lustrument  dlffera  from 
Zwaar<l#mskrr'»  only  in  the  sabatitution  for  the  odorou*  cylinder  of  a 
pofoai  paper  cyliodcr.  hoDow.  cloned  at  the  bottom,  and  taturstcd 
from  «  surround iiJt;  glafis  reservoir  witli  the  fumes  of  an  odorons 
li<]njd.  The  giasi  inlinliiig-tube  enters  from  the  top,  and  the  subject 
raise*  it  with  a  uniform  movement  while  be  i«  mnlcinK  the  IntptratloD 
reiiuire-i.  Sliniiilu»-intcn«ity  is  r«?koiied  in  term*  ot  the  surface  ot 
the  paper  cylinder  eiposeJ,  nnd  of  the  time  which  the  odorou*  vapor 
baa  bad  for  difliuinx  into  it  since  the  lifting  of  the  InhallnK  <""«' 
As  for  this  aecoud  factor,  by  which  alone  Henry't  method  dlfier*  from 
Zwaarde maker'*,  rassy  suggests  that  the  time-rate  of  evaporation  of 
a  liquid  under  a  membrane  differ*  from  the  time-rale  of  the  tame  Buld 
III  tne  open  air.  Henry  supposes  thatlbe  preonre  of  vapor  oQ  the 
paper  cylinder  ii  constant,  but  on  the  cocirory,  since  it*  surface  is 
wholly  covered  at  the  befHnninfc  of  the  cKpcrimcnt  and  is  gradually 
uocoTercd  a«  the  glaH  tube  Is  raised,  the  presture  ot  vapor  will  con- 
stantly decrease.*  At  aiiy  rate,  Henrv'*  aopsrotus  will  not  answer  for 
diCfciencc-detcrminatlons,  ••  It  would  reiiaer  procedure  in  both  direc- 
tions impossible. 

Much  more  serious  in  Zwaardemaker's  method  than  any 
error  which  may  arise  from  irregularity  in  the  subject's  move- 
ments is  the  error  due  to  the  adhesiim  of  odorons  panicles  in 
the  glass  inhaling- tube.  These  particles  may  condense  on  the 
sides  of  the  tube  or,  if  the  substance  is  soluble  io  water,  may 
dissolve  in  the  moisture  which  forms  on  the  inside  during  in- 
spiration. A  correction  can  be  made  for  adhesion  only  for  the 
"minimum  perceptible, * '  and  only  for  a  determination  taken 
with  the  perfectly  dry  and  clean  inhaling-tubc  and  a  saturated 
porcelain  cylinder.  It  may  he  made  as  follows :  Lei  the 
length  of  the  inhaltng-tube  ordinarily  used  be  x  and  let  a  be 
the  value  of  the  stimulus-limen  as  found  with  it.     Then  let  a 
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Aancr  iahA&Bc-tabe  of  tbe  mme  diameter  and  tbe  lesj^  /  be 
fmhai  fat  sfaovt  x  mm.  into  tbe  odorous  crliadcr.  Tbrougb 
Ike  flAer  cod  of  this  CfMa&tr,  which  is  ttnully  the  tnorabte 
pan  of  the  iattmawnt.  let  a  third  tube  of  the  same  <liaiiie:eff  be 
pwbid.  SjiDonng  this  third  tube  backward  and  forward. 
Ike  ezteDt  cf  odortms  »nr£ice  exp<  is^d  tu  the  %tr  is  varied.  Let 
the  Miioalo*- limes  fouod  under  these  condiiions  be  b.  Then 
«  -  ^  will  be  tbe  diSerence  is  the  stimulus-limeu  made  bjr  tbe 
•dbfiiiOB  of  odocotti  particles  to  a  tube  of  the  length  x^jr. 
Tbe  coTTecttoR  to  be  made  for  adbcsion  to  a  tube  of  Sie  leogtb 
X  will  be  as  much  greater  as  ;r  is  g;reater  then  x^y.  If  cylin- 
doB  of  aolid  odOTxms  substances  be  used,  this  correction  cannot 
be  made,  eren  fi>r  tbe  stiroulu&-1imen.  Miice  il  is  so  exceedingly 
MsaU.  It  (s  impossible:,  moreover,  to  take  mnny  delermin- 
•tioiiacvea  of  tbe  stimulus-limen  in  an  hour  with  a  perfiectly- 
dsy  and  clean  tube.  As  for  the  diflereDce-limen.  it  is  botb 
tbcoretkally  and  practicsll)-  impussible  to  make  the  adhesion- 
correction,  for  to  know  how  much  greater  for  sensattoo  ■ 
giTen  stimulus  is  than  the  liminal  stimulus,  one  would  have 
to  know  beforehand  that  Weber's  law  applied  to  that  particular 
oUactory  quality,  and  what  the  exact  value  of  ^r  for  the  quality 


was.  The  effect  of  adhesion,  in  the  first  inspiration  or  at 
lent  in  the  very  first  few  inspirations,  is  to  decrease  the 
streogth  of  the  stimulus,  but  aAer  the  first  or  at  most  after  the 
second  or  third  inspiration,  the  efl^ct  is  rather  to  incrcaae 
tbe  strength  of  the  stimulus,  since  the  odor  from  the  matter 
adhering  to  the  inhdiug-tube  more  than  compensates  for  tbe 
low  of  the  odor  of  the  matter  which  continues  to  adhere. 

Tbe  tube  must  be  carefully  dried  after  it  has  been  wa&hed, 
and  the  subject  must  be  trained  not  to  breathe  back  into  it. 
Vet  on  a  damp  day,  the  moisture  lef:  on  the  inside  of  the  tube 
by  the  inspired  air  is  no  inconsiderable  source  of  error.  Bun- 
sen  computes  the  possible  thickness  of  such  a  layer  at  o.ooioi 
mm.  If  a  glass  lube  is  15  cm.  long  and  5  mm.  wide,  the  area 
of  its  bore  will  be  33.57  qmm.  This  would  make  the  weight 
of  a  layer  of  moisture  of  the  thickness  given  by  Bunsen  2.38 
mg.  If  the  odorous  substance  is  in  aqueous  solution,  this 
moisture  may  be  left  out  of  account,  but  1/  no  moisture  comes 
from  tbe  cylinder  itself,  it  may  vitiate  the  results  of  the  experi- 
ment. Since  the  dampness  of  the  air  varies  from  daj-  to  day, 
this  error  cannot  well  be  corrected.'  All  that  one  can  do  IS 
faithfully  to  take  the  barometer-readings  in  tbe  hope  of  finding 
in  them  possible  explanations  of  erratic  judgments.  The  ex- 
perimenter mtist  be  careful  to  cool  the  inhaling-tube  after  dry- 
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ing  it  over  ihc  spirit-flame,  not  only  on  aocotint  of  the  risk  of 
distracting  tlie  subject's  atteotiou  with  a  warm  tube,  but  on 
account  of  the  danger  of  heating  the  inside  of  the  odorous 
cylinder. 

Since  the  source  of  the  odorous  vapor  is  connected  with  ihe 
subject's  nose  by  a  tube  of  known  ItiiRth,  the  diffusion  of  llie 
matter  is,  otitsideof  tfaebudy,  obviously  under  complete  control. 

The  subject 'a  breathing  is,  indeed,  a  sei  iousi  y  variableelement, 
but  its  varialtou  is  by  no  mirans  the  greatest  practical  draw- 
back to  Ihe  method.  Sniffing  must,  of  course,  be  watched  for 
and  peremptorily  forbidden.  The  mere  expansion  of  the  nos- 
trils does  not  increase  the  intensity  of  the  odor  as  it  does  under 
OTdinar>'  circumstances,  but  rather  decreases  it.  since  the  field 
of  smell  is  artificially  limited,  and  the  widening  of  the  en- 
trance to  the  nose  simply  increases  the  amount  of  air  which 
dilutee  the  odorous  gas.  Under  ordinary  circumstances,  as  we 
have  seen,  the  more  rapidly  one  breathes,  ihc  stronger  the 
odor  one  will  get.  If  one  uses  the  olfactometer,  this  is  not 
true.  Since  the  diffusion-rale  within  the  cylinder  is  constant, 
increased  rapidity  of  breathing  will  increase  the  degree  in 
which  the  odorous  particles  are  diluted  with  air  on  their  en- 
trance to  the  nasal  passages.  Thus,  the  more  slowly  one 
breathes,  within  a  certain  limit,  the  stronger  the  smell  oue  will 
get.  The  air  must  he  drawn  in  with  enough  force  to  carry  part 
of  the  current  above  the  lower  turbinal  bone.  If  the  air  simply 
takes  the  straight  p.-ith  to  the  choana  along  the  floor  of  the 
nasal  cavity  under  the  lower  turbinal  bone,  there  will  be  no 
smell.  Zwaardemaker  belie\'es  that  each  subject  with  a  little 
practice  will  discover  for  himself  the  be»t  rale  of  breathing  for 
obtaining  the  strongest  smell  from  a  given  stimulus,  so  that,  io 
ft  manner,  the  breathing  rate  will  be  self-regulatiug.'  Our 
own  experimental  results  seem  to  bear  out  this  concltuiion.  In 
Section  I  of  Chapter  III,  each  subject's  mode  of  bfeathing  is 
noted,  btil  its  pemlioritie*  can  scarcely  be  traced  in  the 
numerical  results.  The  inability  of  most  of  the  subjects  to 
arrive  at  difference- decermtnations  with  one  inspiration  must,  of 
course,  have  aggravated  the  adhesion- error.  Henr^-  regulates 
the  breathing  of  his  subjects  by  putting  about  the  chest  a  belt 
which  allows  only  a  certain  expansiim  Such  an  appliance 
must,  however,  have  the  effect  of  distracting  the  subject's  at* 
tention  and  making  the  breathing  unnatural.  Following^ 
Zwaardcmaker's  example,  we  did  not  even  stop  the  no»triI  out 
in  use.  The  iubaling-tube  was  thrust  into  the  forward*  half 
of  the  nostril  to  the  depth  of  half  a  centimetre. 
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We  may  say,  then,  that  the  most  unsatisfactory  features  of 
Zwaardemalcer's  method  are  fi)  the  adhesion-error,  aad  (3)  a 
tendency  which  the  subject,  if  he  manipuhites  the  odorous 
cylinder,  has  toward  judging  in  terms  of  hand-movement. 
This  difficulty  n-ili  be  discussed  in  another  place. 

While  the  intensity  of  the  stimulus  depends  in  the  case  of 
any  sense  upon  the  condition  of  the  peripheral  organ,  no  sense- 
organ  is  so  likely  to  vary  either  through  obstruction  or  through 
exhaustion  as  is  the  organ  of  smell.  Let  us  now  consider  the 
variations  from  the  normal  condition  to  which  this  organ  is 
most  subject. 

Section  j.     Anosmia  and  Hyperosmia} 

Whether  pathological  or  non-pathological  in  origin,  anosmia 
is  of  three  sorts, — respiratory,  essential  or  toxic,  and  nervous. 
Respiratory  anosmia  is  due  to  obstruction  of  the  nasal  passages, 
from  asymmetry  of  the  nasal  skeleton,  from  hyperaemia  of  the 
respiratory  or  Schneiderian  membrane,  or  from  accumulation  of 
mucus.  Toxic  anosmia  may  be  due  to  poisons  in  the  inspired 
air, — a  form  not  yet  investigated. — to  injurious  fluids  introduced 
directly  into  the  chamber  containing  the  sense- epithelium  (as 
in  Aronsohn's  experiments),  to  poisons,  such  as  morphine, 
pulverized  and  blown  into  the  nose,  or  to  certain  forms  of 
blood-poisoniug,  such  as  chronic  nicotine-poisoning.  The 
anosmia  of  smokers  cannot  be  wholly  attributed  to  their 
catarrh,  though  a  light,  acute  nicotine- poisoning  does  not 
seem  to  produce  a  loss  of  smell.  Nervous  anosmia  may  be 
congenital, — /.  e.,  due  to  imperfect  development  of  the  olfac- 
tory vesicle  in  the  brain, — or  may  be  senile, — due  to  degenera- 
tion of  some  of  the  nervous  elements  which  condition  the 
sense, — or  may  be  due  to  exhaustion  of  the  olfactorj-  nerve, 
or  to  dryness  of  the  epithelium.  If  we  rule  out  exhaustion,  we 
may  say  that  respiratory  anosmia  is  vastly  more  common  than 
toxic  or  nervous.  The  more  peripheral  parts  of  every  sense- 
organ  are  mote  subject  to  injury  and-disease.  Thus,  the  mus- 
cles and  lenses  of  the  e>'e  give  much  more  trouble  than  the 
retina  and  the  optic  nerve.  In  the  case  of  smell,  the  sensory 
epitht-lium  is  well  protected  by  its  secluded  position. 

As  to  hyperaemia  of  the  respiratory  mucous  membrane,  its 
blood  supply  is  controlled  much  more  by  the  exigencies  of 
breathing  than  by  those  of  smell.  It  is  largely  under  the  sway 
of  local  reflexes.  The  fibers  of  the  trigeminus  which  ramify 
through  it  are  closely  connected  with  fibers  of  the  sympathetic 
ner\-<)us  system.  Too  profuse  secretion  of  mucus  is  the  most 
common  mechanical  hindrance  to  smell.     On  the  other  hand, 
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too  small  B  secretion  has  a  disastrous  effect  on  tlic  sensc- 
epitheltura.  It  seettu  iliat  the  tiny  hair&  of  the  rod-cells  re- 
ftise  to  do  their  n-ork  if  they  become  dry.  The  sclion  of  all 
the  mucous  glauds  of  the  cose  may  be  increased  by  injecting 
strychnine,  and  decreii»e<l  by  injecting  atropin  into  the  mem- 
branes. Too  much  atropin,  however,  produces  initatioa  and  a 
flow  of  tears. 

Hypero^mla  may  also  be  respiratory, — due  to  certain  asym- 
metries of  the  skeleton  or  to  anaemia  of  the  respiratory  mcm- 
brsne, — or  toxic,  or  ner\'ou3.  In  hysterical  .subjects,  hyper- 
osmia  is  common.  Anaemia  of  the  respiratory  membrane  may 
be  produced  by  smelling  such  substances  as  cocoa-butter,  or 
cedar-wood,  which  rather  powerfully  affect  the  trigemfnna. 

The  two  forme  of  anosmia, which  vary  in  the  same  subject  from 
day  today,  are  iespir.ilory  anii>miafromot)structionof  the  nasal 
passages  by  mucus,  and  nervous  anosmia  from  ezbaustion.  It 
u  pofisible  at  any  time  easily  to  discover  whether  the  nasal 
paaiages  are  ob.<tnicted  or  not.  The  teat  can  be  made  by  ex- 
□nling  on  a  concave  metal  mirror  held  at  the  level  of  the 
mouth.  The  clouds  of  conden-ied  vapor  give  (he  true  shape  of 
trausver.te  sections  of  the  breathing-cones.  They  arc  divided 
from  each  other,  and  if  the  nasal  passages  are  in  a  normal  con- 
dition, they  are  sj-mraetrical.  and  hn>ad«  than  lhe>-  are  long. 
As  they  pass  away,  they  should  each  divide  into  an  antero- 
medial  and  a  poslero-lnieral  division  of  about  the  same  size. 
As  divided,  the  s\iols  should  still  be  roughly  symmetrical.  The 
divisioQ  is  due  to  the  projection  of  the  '■  triangular  cartilage  " 
and  the  lower  turbinal  bone  from  the  side  wall  of  the  nose. 
This  division  of  the  air  current  occurs  in  all  mammals.*  Patho- 
logical alterations  iu  the  mucous  membrane  of  the  nose  and 
asymmetr>-  of  the  nasal  siceleton  may  alter  the  size  and  shape 
of  these  divisions,  but  rarely  prevent  them  from  appearing, 
The  antero-medial  divi^iion  alone  rcpre-senlH  the  current  of  air 
which  passes  above  the  lower  turbinal  bouc.  The  form  and 
position  of  the  field  of  smell  in  an  ordinary  inspiration,  there- 
fore, corre.spontls  roughly  with  this  ilivi'sion.  and  would  do  so 
exactly  if  it  were  not  for  the  slight  diHercuce  in  the  course  of 
the  currents  of  inspired  and  expired  air.' 

The  influence  of  exhaustion  is  more  insidious.  It  varies 
from  subject  to  subject,  from  stibsunce  to  substance,  and  from 
one  Intensity  of  a  substance  aud  one  general  condition  of  a  sub- 
ject to  another,  so  that  numerical  corrections  are  out  of  the 
question,  Fortunately  or  unfortunately,  the  effects  of  adhe- 
sion  and   exhaustion  are   for  the  most  part  opposite.     This 
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Opposite  influence  makes  one's  iiumericat  rmull^  more  nearly 
correct  thnn  they  would  otherwise  be.  On  the  other  hand,  it 
makts  the  exact  influence  of  each  source  of  error  more  difficult 
to  lead  from  the  figures.  Vet  it  is  not  particntarly  difficult  to 
detect  the  eSiect  of  tb« exhaustion  when  it  is  at  all  marked,  and 
to  exclude  the  most  nDre1iat)le  dctcrmiiiationii.  In  our  expe- 
rience of  thirteen  diScrent  subjects,  complete  or  marked 
anosmia  from  exhaustion,  if  it  occurred  at  all,  usually  came  on 
very  suddenly. 

Seetian  f.     PiyckopkytUal  Methods  Employ^. 

Before  differeiice-deteniiinatioiis  were  made  at  all,  the  stim- 
uluvlimen  was  nMiiilly  found  as  accurately  as  possible  for  the 
substance  and  subject  concenicd.  The  subject,  starting  with 
the  end  of  the  odorous  cylinder  even  with  the  end  of  the  inhal- 
ing-tnbc,  moved  the  cylinder  outward  until  he  obtained  a  smell. 
If  this  smell  seemed  to  him  more  than  liminal,  he  rom'cd  the 
c>*Iinder  back  for  a  short  distance,  and  continued  to  rao\'e  back- 
wards and  forwards  until  he  had  satisfied  himself  as  to  the  point 
at  which  he  obtained  a  ju»t  noticeable  sensation.  The  method 
of  moving  steadily  in  both  directions. — from  a  point  consideia- 
biy  below  to  a  point  just  above  the  limen.  and  from  a  point  cou- 
■Identbly  above  to  a  point  just  below  the  limen. — was  tried,  but 
ms  abandoned,  It  is  often  impo.ssibIe,  on  account  of  adhesion 
in  the  tube  or  in  the  nasAl  passages,  or  on  account  of  memory 
after-images,  or  cumulative  stimulation,  to  move  from  a  point 
of  intensive  stimulation  to  a  point  at  which  sensation  entirely 
dicappears.  Memory  after-images  certainly  occur.  The  exist- 
ence of  tme  after-images  of  peripheral  origin  has  not  beco 
proved  in  the  case  of  smell.' 

The  only  difference- determinations  for  smell,  so  far  on  record. 
are  a  few  which  Zwaardentaker  performed  for  yellow  wax  and 
rulcanized  rubber.  The  method  which  he  employed,  and  the 
method  which  so  far  seems  practicable,  is  Fechner's  rough  and 
simple  method  of  just  noticeable  differences.  One  gives  the 
subject  a  standard  stimulus,  and  then  after  an  inten.*al.  which 
one  makes  as  nearly  uniform  as  possible,  a  second  stimulus 
which  is  appreciably  greater  or  smaller.  He  himself  then 
moves  the  cylinder  uutil  be  makes  the  stimulus  just  greater 
or  just  smaller  than  the  standard.  When  in  the  neighborhood 
of  the  stimulus,  he  moves  back  and  forth  as  he  tikes,  until  he 
has  satisfied  himself  of  the  accuracy  of  the  determination, 
Thns.  as  there  is  near  the  limen  procedure  in  both  directions, 
the  method  may  be  classed  as  a  gradation -met  bod.  The  in- 
terval between  the  twostimnliaveragedinour  experiments  ^)n 
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seconds  with  the  standard  olfactometer,  and  5  seconds  with  the 
fluid-mantle  olfactometer.  Witb  the  small  olfactometer,  it  was 
□ever  less  than  3,  and  almost  never  gicstcr  than  4  seconds.  It 
was  ordinarily  3.  With  the  large  olfactometer,  it  varied  from 
4  to  6  seconds.  The  difliculty  in  manipulating  the  l.irgc  olfac- 
lomclcr  more  quickly  will  be  described  in  another  place.  The 
inter^'al  betn<een  determinations  wa.t  much  more  variable.  It 
WB8  nsoally  about  a  minute,  except  when  the  lube  was  cleaned. 
Otir  determinations  were  broken  into  sliort  series  in  which 
Arv  and  ^m  wer«  found  uhcmatcly.  The  series  were  divided 
from  each  other  by  the  necessary  cleanings  of  the  inhnling- 
tube.  With  some  substances,  we  washed  and  dried  the  tube 
after  every  8  dclcrmiDstions,  wiping  it  out  with  dry  abwjrljeiil 
cotton  in  the  middle  of  the  series.  With  other  subsuoccs,  we 
washed  and  dried  it  at  the  end  of  e\'ery  4  determinations.  It 
took  about  a  minute  to  give  the  lube  a  dry  wipe,  making  the 
interval  between  half  series  about  2  minutes.  After  practice, 
it  took  about  3  minutes  to  wash,  wipe  and  drj-  the  lulx.  mak- 
ing the  intcn'al  between  series  about  4  minutes.  These  time 
estimates  are  all  rough.  We  were  not  intent  on  time -de  termi- 
nations :  the  subject  had  often  incidental  remarks  to  make  on 
his  own  experienccij :  and  there  were  various  untoward  acci- 
dents,— water  spilled,  tubes  broken,  wire  dropped,  etc.  The 
subject  used  his  two  nostrils  alternately  ;  all  our  records  were 
kept  for  the  two  no.«triIs  of  each  subject  as  fur  two  di&erent 
persons.  We  changed  the  order  of  determinations  in  successive 
series  that  exhaustion  and  adhesion  might  equally  affect  ^ro 
and  Am  for  the  right  nostril  and  for  the  left.  For  example,  4 
scries  might  run  thus : 

(1)  Ziw  f.  R.  N.,  AW  f.  1,.  N..  :.ru  f.  R.  N.,  Ar«  f.  L.  N. 

(3)  6.ru(.  L.  N.,  Amf.  R.  N..  ato  f.  L.  N..  Are  f.  R.  N. 

(3)  Araf.  R.  N.,  <:; rw  f.  L.  N..  £.rc  f.  R.  N.,  a  w  f.  L,  N. 

(4)  AW  f.  L.  N.,  ..nj  f.  R.  N..  Artif.  L.  N.,  Aru  f.  R.  N. 

With  the  standard  olfactometer,  after  some  practice  in  clean- 
ing the  tube,  wc  took  usually  33  determinations  in  an  hour; 
with  the  fluid-mantle  olfactometer,  34.  It  was  not  worth  while 
to  take  more  e\'cn  if  there  was  time,  as  the  effect  of  exhaus- 
tion became  too  marked.  Fortunately,  the  odors  of  the  solids 
naed  with  the  ^malt  and  easily  handled  oliactometer,  were  less 
exhausting  than  the  insistent  smells  of  most  of  the  solu- 
tions. 

With  an  unpracticcd  subject,  we  used  one  standard  a  day, 
With  a  practiced  subject,  we  took  determinations  first  with  a 
weaker,  then  with  a  stronger  standard  on  the  same  day.  If 
the  substance  was  ver>'  exhausting,  we  worked  first  with  a 
weaker,  then  with  a  stronger,  then  with  a  weaker,  then  with  a 
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gamble: 


muflfg  sUsdanL  The  stttiject  ms  &l««3ra  warned  of  kchsage 
failbtMudvd. 

Two  grottods  of  objection  to  the  method  of  jost  notioMble 
diftsrctioet  are  nwntitMied  by  Wundt.  Tbey  are  the  hiphtrwd 
Cliolce  of  the  more  jnIca^i\'e  stimulus,  whidi  may  light  apoo 
•  nlmulos  uDoeccssariiy  large,  and  thns  weary  tbe  subject's 
■Itcntion  and  tcnie-organ  tmaecessarily,  and  tbe  irr^nUrity 
and  immeasurability  of  tbe  moviag  bock  and  forth  in  the 
vicinity  of  the  differcncc-limeD,— Uie  "Tatonnieren."  It 
ibould  be  noted,  however,  that  as  exhatatioa  increases  dnring 
thcactofdelerminatioD,  a  pw  would  always  be  too  Urge  and  ^m 
tooKmall.  were  it  not  that  adbe&ion  has  a  precisely  opposite 
cScct,  which  ia  incrcaHed  by  the  time-error.  Thus,  there  is 
really  a  rude  double  cancelling  of  errors. 

Tlic  true  method  of  miuiraal  changes  involves  great  practi- 
cal (lifEcuilics  if  ai>plicd  to  diSerence-determinations  with 
Zwaardc maker's  oliactomcter.  On  account  of  the  adhesion  in 
tbe  Inhaliog-tube,  either  two  olfactometers  must  be  used,  and 
both  inhaling-tubcs  cleaned  aAcr  every  comparison  of  two 
Btitouli,  or  only  .such  substances  must  be  used  as  are  insoluble 
111  water  and  do  not  condense  on  the  inner  surface  of  the  ia- 
lialiug'tube.  Zwaardcmakcr  tried  the  method  with  vulcanized 
ludia-rabber,  and  l^lteves  it  lo  be  practicable  for  this  sub- 
staoce.'  We.  too.  tried  it  with  tbe  tube  of  red  vulcanized 
lutlia-rubber  sent  from  Holland,  and  obtained  very  satiislactory 
results.     (Sec  Table  VIII.) 

We  aLso  tried  a  combinatiou  of  the  two  metliod.s  mentioned. 
Giving  the  subject  a  variable  stimulus  objectively  equal  to  the 
stau^rd,  we  bade  him  make  it  subjectively  eqtial, — for  it 
woiUd  tend  to  seem  subjectively  less  from  the  effect  of  ejthans- 
tiou,— and  then  after  pausing  to  let  us  take  the  reading,  to 
make  it  subjectively  just  greater  than  the  standard.  Then  he 
was  directed  to  make  a  variable  stimulus  very  appreciably 
grertter.  just  equal  subjectively.  Next,  after  making  an  ob- 
jectivfly  eqtial  stimulus  subjectively  equal,  he  made  it  sub- 
jectively less.  l.8stly,  he  made  an  appreciably  weaker  stimulus 
subjectively  equal  to  the  standard.  Somcof  tiie  results  obtaiaed 
by  this  method  arc  given  in  Table  VII.  They  are  arranged 
in  connection  with  results  obtained  for  the  same  subject,  sub- 
stance and  standard  by  the  method  of  just  noticeable  differ- 
ences. The  uncertainty  of  a  method  in  which  the  subject 
exhausts  an  already  wearie<l  organ  by  hunting  for  subjective 
equality  before  proccediug  to  the  determination  proper,  is 
obvious.  Tberefore,  the  two  sets  of  results  tally  surprisingly 
well. 

'  Pp.  189-190. 


tBBR'B  LAW  TO  SUBLL. 

With  any  rarm  of  the  inethocl  of  jast  noticeable  difierenccs 
in  which  the  subject  himscH  alters  the  stimulus  of  comparison, 
there  U  liability  to  Herioiis  error  from  the  subject's  inclination 
to  judge  in  terms  of  movement.  When  he  has  found  that  & 
certain  hand-moveineut  has  made  the  stimulus  of  comparison 
jnat  noticeably  greater  or  less  than  the  standard,  he  will  expect 
the  same  movement  to  make  it  just  noticeably  greater  or  less 
Again.  He  will  be  all  the  more  tempted  to  judge  in  terms  of 
hand>movement  from  the  fact  that  he  has  been  all  his  life  form- 
ing estimates  of  space  in  terms  of  the  sensations  produced  by 
movement,  and  has  probably  never  thought  of  taking  pains  to 
compare  the  intenaity  of  two  odors.  This  tendency  varies 
much  in  difierent  subjects.  lis  presence  may  he  suspected 
when  the  mean  variation  of  a  scries  is  very  small.  Fortunately, 
it  acts  in  such  a  way  as  rather  to  conceal  the  operation  of 
Weber's  law,  if  applicable,  than  to  make  it  appear  applicable 
if  itwerenot.  If,  for  example,  one  finds  i^vto  be  5  mm.  for  a 
standard  of  3o  mm.,  and  by  repeating  the  aeries  of  movemeats, 
obtains  the  same  value  of  A  r  for  a  standard  of  40  miD.,  Ar  will 

r 
be  X  ill  the  one  case,  and  %  in  the  other. 

As  a  matter  of  fact  our  results  offer  evidence  for  the  law 
which  is  strong  to  an  almost  suspicious  degree.  Yet  it  is  not 
probable  that  a  trained  subject  would,  or  that  an  untrained 
subject  could  deliberately  alter  his  movements,  when  the  stand- 
was  varied,  so  9s  to  keep  the  value  of  Ar  approximately  the 

r 
same,  and  it  is  absolutely  impossible  that  twelve  subjects  out  of 
thirteen  should  all  do  so.     Such  a  procedure  would  argue  a 
miraculous  combination  of  ]>sychophysical  knowledge,  accurate 
memory,  industry  and  malice. 

We  also  made  some  attempt  to  test  the  applicability  of  the 
method  of  right  and  wrong  cases.  At  the  time  we  tried  it, 
which  was  early  in  the  course  of  our  experiments,  we  found  It 
utterly  impracticable.  The  fact  that  more  than  half  the  mis- 
takes were  made  in  thinking  the  second  stimulns  weaker  than 
the  first  or  e<)ual  to  it,  would  indicate  that  exhaustion  was  the 
disturbing  factor.  Since,  however,  the  .wibject  seems  genuinely 
to  recognize  the  stimulus  of  comparison  in  the  gradatiou- 
metbods  as  greater  or  less  than  the  standard,  it  Is  probable  that 
the  difficulty  with  the  method  of  right  and  wroiig  cases  is 
largely  the  utter  confusion  it  produces  in  bis  mind.  Uost 
persons  are  not  used  to  smelling  attentively  and  have  to 
'■  learn  "  a  given  smell-intensity. 


t  to  ^^^m-  CAHBLB : 

ChAPTRR   It.      ApPARATL'S  AMU   MaTBBIAI£. 

Section  I.    T%e  Standard  and  Flutd-ManlU  Otfattometert. 

Is  OUT  experimeiiUt,  we  emploired  (be  single  "standard ' '  oUac- 
touetcr  ftnd  a  double  fonn  of  the  "  fluid-mantle"  olfactometer. 
Both  instrameats  were  supplied  from  Uirecbu  The  sliding 
tubes  used  with  the  staadard  or  small  olfactometer  were  formed 
of  the  odtiTous  material  itself,  and  covered  with  an  outer  tube 
of  glass.  Porcelain  cjlinders.  saturated  with  odormis  solu- 
tion!), and  fitted  into  larger  glass  tubes,  have  been  largely  used 
by  Zwaardcmaker  in  contiectton  witli  this  simple  iitstrument. 
We.  howeii'tr,  U-ied  the  porcelain  cylinders  only  with  the  large 
or  fluid-mantJc  olfactometer.  We  shall  reserve  the  considera- 
tion of  the  preparation  of  the  odorous  substances  to  the  next 
section,  Here  we  shall  describe  the  screen  and  inhaliag-tubc 
of  the  small  iiistniment,  and  all  the  appurtenauces  of  the  large 
instrument,  except  the  odorous  solutions. 

/.  Standard  ol/aclomeler .  The  gU»s  iiihaling-lulw  ha«  »  total 
lenKthof  ij  cm.  and  a  bore  o(  5  mm.  The  gUss  vanes  in  diSertnt 
tabei  from  ■  to  iK  mm.  in  thickness.  The  portion  which  corves  up- 
ward to  fit  Into  the  noMrilis  never  more  than  \%  cm.  loog.  Zwaar- 
dcmaker  sajrs  that  the  angle  of  the  benJ  seems  to  make  no  itiSercnce 
vritb  tlic  TciullB  of  the  experiment-  He  himself  makea  it  a  right  an- 
gle, t>ut  Rcutcr   wakes   it  aii  Hri^lc   of    40  dctiices.'     A   metal  »leeve 

nyioK  a  raised  head  at  the  edge  towards  the  bent  end  of  the  tnbe 

id  DUttontniC  into  a  metal  ring  in  the  center  of  the  ■mall  wooden 
en  i>  (■»iene<i  to  the  Inbe  iu  tuch  a  [lositiou  aa  to  allow  to  cm.  to 
project  beyond  the  wreen.  This  portion  is  graduated  into  Iwenty 
divl«ioii»  of  J  mm.  each.  The  securing  of  Ihe  metal  to  the  tabc  J*  a 
tcriou*  problem  in  practice.  We  were  able  to  find  ueitlicr  odorlcM 
glue  nor  ecment  which  would  withstand  the  consiant  washing  of  the 
lnt>e,  and  (he  dryjitg  over  the  spirit'flanie,  ■  pcrformonce  which  mad 
be  repeated  from  four  10  a  doxeii  times  in  a  single  hour.  We  finally 
•olvea  the  difficulty  (or  ourselves  by  pasting  with  freshly  dissolved 
;um  arabic  a  strip  of  paper  lo  the  tube.  an<1  working  Ibc  metal  ring 
own  over  it.  where  it  fitted  eo  tight)}'  ns  not  to  be  removed  without  a 
proc«M  of  soaking.  The  graduated  tubes  can  be  easily  duplicated  bj 
•nv  glaisware  firm.'  They  are  io  (rcquenllv  broken  in  cleaning  by 
an' uMiTBCticed  operator,  that  no  extended  course  of  experiments 
•boulil  lie  undertalcen  wilbotit  laying  in  «  stoclc  of  them. 

The  tcreen  1»  a  square  bit  of  cherry  wood, — Jjj  cm.  broad  by  lo  CtB. 
high  by  I  cm.  thick. — furnished  witli  a  handle  and  coated  with  var> 
Dish  which  is  (apposed  to  be  odorless.  The  screen  must,  however,  be 
freely  exposed  to  the  air.  and  when  new,  must  be  well  tiunned,  or  it 
will  have  ■  decided  smell  of  its  own.  Its  iouble  purpose  is  to  scTre 
■■  a  handle,  nnd  to  protect  the  nostril  not  in  use  from  the  odor  of  the 
alldiug  cylinder.  The  aubject  in  uiakinK  his  determination  holds  the 
haoille  of  the  screen  in  bis  left  hand  and  moves  the  cylinder  with  his 
right.* 

'P.  104, 

■McMrs.  KJniei  and  Amend, of  Mew   York,  courteously  duplicated 
tor  u«  all  of  our  imuurteil  tube*. 
■  The  standard  olfactometer  can  be  made  in  any  Isboratory.    See  the 
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WBBBR'S  law  to  SMKIX. 


Ill 


//.  Ftuid-M^atlt  Olf^omtltr.  lo  tlit«  inttmment,  the  caaataat 
Utnrstioii  of  tlic  liollow  porcelniii  cylinder  in  M«uieit  In  the  followiitg 
nADiier:  A  *cc[ioD  of  wide  |tlw«  tiiliiiiK  is  MCure<l  1>ctwe«D  two  cir> 
cularand  cork-liivcd  GDd-plnletof  mctRr  Une  of  the  cici*!  plate*,— 
that  which  wbcii  the  iiistrumcnt  is  adjudtcd  in  nenrer  V>  the  tubjtct, 
— U  (nmisbcd  with  three  c<iutdUtatit  rods,  iQ»i<le  of  which  the  di*1u 
of  cork  and  the  tcl<»"  tube  fit.  The  three  rods  tenuinnte  in  tfar<« 
Ktcw*  with  detachable  heads.  The  Mrctn  paM  tbroujjh  bolea  ia  the 
Otb«T  metal  plate.  The  plates  arc  bared  at  the  center  to  circnlar  open- 
inga,  S  mm.  in  dUmeler,  which  coincide  with  the  bote  of  the  cacloted 
pOTCcUiii  cylinder.  Tile  cylinder  itself,  which  liiu  exactly  the  length 
of  the  K'au  lube,— lo  cm., — is  held  in  place  sitiijily  by  the  piesBare  of 
the  CDd-platen.  The  s:'*"*  illhaliiig-tilbe  puses  tbrotigb  the  RCrcen 
into  the  bore  of  IhecyliDder.  The  odorous  toiutioii  in  put  itilo  the 
apace  betwecu  the  cylinder  and  the  glass  tube  with  a  pi{)Ctte  Ihrouvh 
one  of  two  hole*,  i  mm.  in  diameter,  which  are  left  one  in  each  of  tnc 
two  metal  ula tea,  and  closed  wlih  cork.liiinl  Bcrew-hcada.  It  woald 
be  better  if  there  were  two  of  Ihcte  holes  in  each  plate,  (or  it  (•  ex- 
tremely diCBcnl  I  loforcea  »luKet*h  liquid,  inch  as  glycerine,  ami  sat 
the  pTCfKuic  of  the  air  into  the  •jmce  around  the  cylinder.  If  the 
rubber  of  tbe  pipette  I*  flaccid,  it  becomes  almoat  impooaible. 

The  "abclls"  tbua  conttructed  (or  maniliuK  the  cylinder  with 
liquid,  at*  monutcd  in  a  harizontal  poaitiou  on  n  wooden  table, — 37.7 
cm.  louj;  by  16.4  cm.  wide, — which  can  be  adjusted  to  the  reqnirea 
height  above  a  heavily  leaded  bale.  Each  of  tbe  shells  can  be 
SMVcI  to  and  (roni  the  observer  atoii^  a  way  of  hard  wood.  The  rack 
MaA  pinion  movement  is  povcined  by  milled  heatU.^Jiaineter  s>i  cm.. 
— projeciinx  from  the  t»Mt  lo  light  and  left  within  easy  grasp  of  the 
aBbjed'a  band.  A  acatc  and  pointer  enable  the  obavrrcr  to  determine 
how  far  the  cylinder  ii  nioveil. 

The  inhaliu^-ttilwa  are  ma<!e  with  the  same  bore  and  of  glaas  of  tbe 
■amelhickiieM  as  tbe  Krsdnatcdtubes  used  with  the  standard  olfnciom> 
eter.  Those  sent  from  Holland  turn,  one  to  tbe  li^ht  and  the  other 
to  the  left  before  curvinK  upward  to  tic  inserted  in  the  noae.  The 
tneial  sleeve*,  within  which  the  tubes  are  cetucuteil.  do  not  bolt  into 
the  botes  in  the  screen,  but  flare  off  encb  on  its  outer  side  into  Hat  fan- 
•baped  piece*  of  metal,  which  arc  M-rcwed  to  tally  with  a  mark  on  the 
acieen.  We  made  no  experiment*  with  thaat  tubes,  but  uaeil  inctead 
tubes  of  tbe  same  bore  aad  ibickness  of  glaaa,  either  with  a  aomewhat 
shorter  upright,  or  with  but  one  curve.  The  tubes  with  one  cnrre  are 
ptecitely  like  the  inbaling-tuben  ol  the  standard  otfaciomclcr,  except 
that  tbe  part  which  cxtcads  through  the  scrceii  i*  longer  and  in  not 
graduated.  It  i»a  tuiMake  to  nte  two-jointed  lubes  at  all,  unless  both 
nostrils  are  to  be  used,  as  in  compeiiMtiou-ezperimcitu.  The  extra 
curve  seems  to  make  no  difference  in  the  retults.  but  It  makes  the 
tubes  much  harder  to  clean.  The  total  length  of  our  two-jointed 
tubeti  was  \%yi  cm.,  and  that  of  our  oue-jointed  tubca,  \J%  cm.  11. t 
cm.  of  every  tube  used  mail  project  beyond  the  screes.  We  Atted 
onr  tubes  into  hollow  plug*  of  cherry  wood  turned  to  onler  in  the 
shape  of  corks,  so  as  to  pass  easily  iuLo  tbe  bole*  of  the  icreen,  and 

directions  ^ven  in  Saoford:  ExperimtntAl  l'iy<>iology,  p,  371.  Scrip- 
lure'*  blot  ting- pi  per  oHactomeler  as,  made  by  Willyouo]{,  1*  rendered 
naeles*  by  the  Tulcatiiicd  India-rubber  of  the  inbaliug-tuhea.  We  sub- 
stituted for  the  inner  gtass-tubc,  rubber.iuhe.and  nose-piece,  a  glass 
tub*  bent  at  right  angles  and  espandeil  into  a  noae-piccc  at  it*  upper 
end.  The  dimension*  of  this  tube,  however,  make  it  very  brvakable. 
asd  it  is  quite  impossible  to  clean  it  except  by  blowing  through  it. 
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l*itti|*dr*fcapmbcdbea*.  To  kwp  Uw  tsbM  tbcMdm  fnw 
rtlypit  taclcwwd*  nd  t»mii»  ia  the  pngi.  we  tawwi  iT  «tip*  of 
fmr  lo  11m  glM*  at  ibe  edge  ol  tke  wood.  L«ap«  el  ibcM  wriM 
ml  ooMisoe  to  tdhefc  rm  aftrr  mtiiv  vMbiag*.  Tbeae  bone-oMC 
aahMlCvwa  for  ili«  heavy  metal  aiucfamctiu  ere  rcrj  Mrrieeabte. 

Wi  tbovld  adviH  ell  who  porcbAic  ihe  j(iHn»«Bi  to  Hf««plw« 
th<  UbU  with  BMUl  cfOM  pkcca  OS  iu  nixln  tide.  Tbc  spward 
wmrplDg,  whkh  U  fnevlublc,  oanowi  the  way*  and  throw*  tbc  tahal* 
lac'lebe  oet  of  aliniDCiit  with  tbc  porceUia  crliadrr.  Tbc  r««alt  to 
a  Miff  oioTvnicnt  o(  tbc  rack  aod  (>ioios  no  tfa«  one  haod.  and  a  per- 
petual lircaking  of  inhaliog-tolKa  on  tbc  other.  Uofcorer.  if  the 
wat{iia)c  baiKoae  (at,  tbc  whole  table  »  liable  to  tplit.  W«  hare  atto 
fount)  It  DrrvMmry  to  (have  (he  nlgc*  of  the  wooden  blocks  whkb 
carry  the  altellt,  and  to  tcOqcc  the  frictioa  caoied  by  two  •prtng- 
brakea  placed  aIonx*idc  ol  the  vaya.  It  wootd  be  mnch  better  t/  the 
carrvlDg  hlock*  were  tnoToJ  with  cfank*.  ratbcf  thsa  bj  the  milled 
head*.  The  eicrtion  nci'cuat^'  to  turn  the  *crcw  and  the  cbafiog  of 
Ihc  hand  by  the  millinK  arc  dUiracling  to  the  »nb)«Ct'a  altcsUOD. 
Uurcovcr.  the  interval!  when  the  czperimcater  ia  turning  th«  h«ad 
to  xive  the  itimulua  of  cumpari*oD  are  tuidesiiabljr  long.  Great  care 
lauat  be  uimI  In  tbc  nelrctton  oi  anv  oil  which  ia  applied  to  the  ia- 
•trtiment.  We  once  ascd  clock  oil,  and  afictwarda  bad  ezireme 
trouble  in  erailicating  the  odor. 

Tb«  porcelain  cjrlindcrii  (or  thcieoiractOBieteni  are  made  by  Hooft 
aid  IjtDOuchere  la  Delft,  and  coinpo*ml  of  pure  kaoliD.  They  man 
be  kept  conlinoally  imnicraed  in  water,  and  this  lunst  be  remoTcd  at 
leant  rlitily  to  inluimit*  the  o<!or  of  the  clay.  They  maal  not  be  dried 
ticloic  they  are  iDlrodnced  into  their  glass  covcriugs.  The  ends  are 
perfectly  smooth,  and  arc  gluccd  for  use  with  the  standard  otfactome- 
ler.  The  outer  and  inner  surface*  remain  porous.  All  the  cylinder* 
nsed,  whether  mode  of  porcelain  or  of  tbe  fragrniit  mstcrisl  itfelf, 
bare  a  length  of  fo  cm.,  and  a  bore  of  8  mm.,  so  ns  to  slide  Msily 
along  the  iahaling- tube,  sud  to  cover,  in  case  of  the  itandard  olfactom- 
eter, the  grsiiuatcd  portion  of  the  tube  lying  beyond  the  screen. 
The  esieruul  dininelcr,— couniiiig  the  thickocss  of  the  protecting 
shell  of  glass,  when  present,— varies  from  14  to  16  mm. 

SeHiott  a.     Preparation  of  Odorous  Malertah. 

In  Table  VI  (Chaptcrlll.  Section  2)  ibe  odorous  materials  are 
UTADgcd  in  their  order  according  to  Zwaardcmaker's  Kheme 
of  oIfactor>-  qualities.  We  ■••h.iU  here  describe  tbcra  in  groups 
«ccf>rding  to  tlicir  mode  of  preparation.  We  shall  consider  first 
tbe  preparation  of  the  mbe.H  of  solid  odorous  matter,  and  after- 
wards discuss  the  solutions  used  to  saturate  the  porcelain  cyliu- 

den. 

/.  Pr^paralion  of  Odorous  Suiitances  Used  in  Solid  Form.  The 
•olid  odoroas  materiiUs  from  which  tubes  or  hollow  cylinders  were 
prepared  were  \ulcaniied  lodis  robber,  black,  red.  nod  Rrsy:  cedar, 
toic-wocd  and  musk. root :  Ruuiau  leather,  vellow  wax.  patafhne.  glyc- 
erine soap,  mntloii'ialtow,  cocoa-butter  and  solid  oil  of  mace,  siafoGt- 
tda,  gnn  benioin,  tolu  bnlsain,  and  a  combinntiou  of  gutta-percha 
and  gnm  atamotiiac  in  equal  pans  by  weight.  Tnbes  of  red  snA  black 
India  mbber.  and  of  gutta-percha  aud  guui  anmoniac  come  with  tbe 
Maadafd  olfactotnetec  from  I'trechi.  All  the  other  cylinders,  and  a 
second  tube  of  gntia-pcrcba  and  gntii  smnioniac.  were  honie-insde.  It 
b  occetaaiy  that  all  sneb  cylinders  should  be  fitted  into  glass  tubes 
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erf  th«  MUM  leneih  ia  order  ilint  no  oAor  from  thctr  ont»r  lariacca 
va^f  p*M  around  th«  »crt«n. 

loaia  mt>b«r  luu  three  great  qnalifications  for  use  ia  esperinenta  in 
amell.  (t)  II  can  be  amelled  for  a  inajc  tiitie  by  luotl  ^ubjf^ti  wltli- 
OBt  bluDtinu  the  orfnio:  (i)  iis  o^or  is  not  c*sUj;  obacnrcd  brother 
odors,  and  (3)  a<lhervs  compuraiivEly  tittle  to  the  inhalitifc-tiibc.  Two 
of  onr  subjcctii  (C.  mwi  Sk.).  however,  coniplajaed  more  of  amnrtlag 
IB  ttat  noM  when  u«iRg  rubber  tban  wbcii  uiiajc  aoj'  other  anbttance. 
Ttw  ag*  and  mode  of  preparalioo  of  diSerent  >ort>  of  rubber,  and  the 
amotiuts  o(  sulphur  in  ibem.  make  tome  difiercnec  Jn  the  quality  and 
tliKhL 'lifEerence*  In  the  lDten*iiir  of  the  smell.  The  jjiteoftity,  is,  on 
the  other  faand.  rirlually  the  same  at  all  degrees  of  temperature  tie- 
tween  13'  and  jo"  C.  The  cylinder  may  be  prepared  by  cuttine  lO 
em.  from  a  rubber  lobe  with  a  bore  of  8  mm.,  nud  working  it  into  a 
glaaa  tube  of  the  same  length.  The  rubber  must  be  clcaa  and  new. 
and,  in  particular,  muit  never  have  come  in  contact  with  illuminating 
ga*.  AUhoiiiih  the  odor  of  the  rubber  when  frc»h  ia  out  eatiljtdia- 
gniaed  by  other  >melli),  yet  the  mbsiaiiM  eaiily  laie*  it*  own  odor 
and  takes  that  □(  other  lubitanccs.  An  inbalins-iubc  or  the  broken 
fragment  o(  one  nhould.  therefore,  be  left  iii  the  cylinder  so  ai  to 
corer  it*  Inner  turfuvc  when  iiiit  in  uie.  Such  tabes  muit  never  be 
allowed  to  lie  about  unprotected  on  the  ihelvcn  of  a  wooden  cup- 
board. If  not  sealed  by  containine  the  inlialintE-tnljc,  tliey  ahould  be 
rolled  np  in  clean  Klazed  paper  anu  abut  up  in  a  ;nr  by  themselves. 

OnrcMar  and  rose-wood  cflinders  were  turue'l  to  order.  A  block 
el  wood  >>txi}{x4>j  ins.  will  make  four  of  these  tnbn.  Bach  was 
held  in  ita  place  in  the  outer  tnVic  of  glaw  by  m  smalt  bit  of  "  instant 
croekery-mencJcr"  applied  to  the  wo<>d  before  pulting  it  in.  The  fit 
is  so  tight  lliat  the  ciior  of  the  ptt»tc  cannot  escnjic.  These  cylinders 
also  are  very  liable  to  lo«e  part  of  their  oilor.  uud  iliontd  be  carefully 
protected.  Messrs.  McKesson  and  Robbios,  of  New  Vork,  furnished 
a  single  piece  of  niusk-root  large  enough  to  make  two  cylinders.  One 
crumbled  in  the  turning,  but  the  other  broke  evenly  around  the  cir- 
cumference into  two  •ccticns.  which  vrere  pushed  so  tightly  into  a 
glass  tube  at  to  slay  in  plnce  of  ihemselve*.  The  cinck  wss  almost 
invisible,  and  at  it  wat  6cm.  from  one  end  of  the  tube,  it  did  not  ren- 
der the  cylinder  really  detective.  Prom  the  Russian  Icnthcr, — which 
was  genuine,  and  not  the  "Russian  leather  "  of  America,  which  is 
tanned  with  birch  instead  of  sandnl  wood, — a  piece  14  mm,  wide  and 
io  cm.  long  was  cot,  and  was  fitted  into  a  tube  so  as  exactly  to  cover 
the  inner  surface.  Cylinders  may  be  prcparetl  in  the  same  way  from 
India  rubber  «hreting. 

TheothersubBtanceswereall  melted  and  moulded.  Tbeglycerinesoap 
waa  Pear's,  the  mutton  fat  employed  was  fresh  from  the  butcher's,  the 
COCOB-butter.parafnoc  (thekiud  used  by  hi5talogists),gumbcnioinand 
gvm  ammoniac  were  such  as  can  be  bought  of  any  retail  druggist.  We 
obtained  of  McKesson  and  Robbins  "  solid  "  oil  of  mace  andthc  pure 
Jniceof  asafretida  done  up  in  small  tin  cans,  and  also  a  quantity  of 
gutta-percha  in  narrow  librou*  sticks  or  slab*,  and  of  loin  balsam  en- 
tirely freed  from  impurities.  For  the  outside  mould,  the  permanent 
glCM  fthell  must,  of  course,  be  used.  The  gla&s  tubing  was  cut  hcfore- 
Eud  in  our  case  into  lengths  of  10  cm.,  and  these  moulds  were  corked 
■t  0«IC  end,  >o  that  the  tube  of  odorous  matter  was  never  quite 
■O  long  at  ila  shell,  for  the  inside  mould,  we  used  an  inhaling-lubc, 
or  the  long  straight  part  of  one  which  had  broken  at  the  curve.  The 
tube  may  be  kept  upright  by  digging  a  bole  for  the  cod  of  it  in  the 
cork.  This  end  should  nc  plugged  to  prevent  the  liquid  from  working 
np  into  the  tube,  tbrongh  which  it  1*  sometime*  necesMry  to  pour 
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wAnaof  cold  natcr.  All  the  odoTOUi  •ubiUuco  ia  thi«  ([Toup  were 
melted  to  h  wntcr-tutlli.  Wc  crumbkil  or  «Ii«reiJ  l)i«m  ioto  a  *taall 
beaker,  which  ■«  Iloatcd  by  cneaiiii  c{  a  rin^  of  cork  in  a  targe 
beaker  of  nntcr  orcr  a  Baa*cn  burner.  We  tncd  to  melt  the  ganu 
ia  a  Mn<l-b«th.  but  succeeded  oiity  in  chamog  tliciu.  Tbe  tuau 
wbich  we  oblainvd  by  melting  the  i^um  ammoniac  nod  g«tta<peRlia 
together  wni  of  lighter  color  than  thai  leiil  from  Hollaod,  and  was 
not  euttrely  frc«  from  the  fibres  of  tbe  guita-percba.  It  waa  aponfy 
and  caaily  monldcd  by  the  fingers  into  any  desired  ihape.  Tbe  wap, 
paraSnc,  cocoo-bntter  and  tallow  are  readily  maDipulated.  They 
aolldity  in  a  very  few  moments  if  the  outer  tube  li  (nmcrsed  in  cold 
water,  and  tbe  removal  of  tbe  iiinei  mould  preiienU  no  difficulty. 
Tnbca  of  tbeae  materiaU  were  kept  alt  tlie  aummerin  a  room  of  which 
tite  temperature  occaaionally  rote  to  91°  P.,  and  »n*laine(l  no  lUinage 
by  tbe  beat-  The  tubes  of  soap,  however.  sometimeB  ihrirel  in  a  few 
daya  tiidcpeodcntly  of  tbe  temperature.  The  lougci  tbe  paraffine  it 
bcaied  the  utroager  the  odor.  Zn'iuirdr maker  RuccceilK  in  giving  It  an 
oilor  a»  »troii);  m  itiHl  uf  taltow  or  iiiii^k-ruot.  We  did  not  try  beat* 
ing  il  longer  ttiau  an  hour  and  a  half,  ami  our  paraffiac  tubea  gavethie 
wc*ke»t  of  all  our  *ceots.  Tubea  of  tallow  are  easy  to  iDakc  and  to 
keep,  and  do  not  eshauat  the  (ubject'a  sense-organ  to  any  appreciable 
cxleut,  and  ate  therefore  es[>ectaliy  to  be  reco  mine  tided. 

Tbe  oil  of  macebaiaconBiateHFy  like  that  of  tabte-bulter.  Itaclta 
rapidly,  and  solidifies  almost  iuntautly  when  the  outer  mould  U 
plunged  into  ice  wnlcr.  but  tends  to  stick  to  the  inner  tube,  and  to 
come  out  with  it  in  perfect  shape.  To  leinove  the  inner  tube  by  itaelf, 
we  GJlcd  It  with  ice  water,  and  then  hastily  poured  a  little  hot  water 
over  the  onler  mould.  Wbeu  ouce  made,  the  maee  tubes  ihuuld  be 
kept  ia  a  cool  place,  and  the  jar  in  which  ihcy  stand  should  not  be 
•etODcnd.  While  tb*y  ar«  in  um:,  they  must  be  graiped  ouly  with 
the  tips  of  the  fingers,  and  mnst  be  cooled  every  few  moments  with  !«• 
or  MtOw.  The  juice  of  oxafrrlida,  when  purr,  never  beoomci  aolid 
eoovgb  to  be  moulded.  We  pourctl  «iiinll  (|u»iiiitic*  of  it.  wlics 
melted,  upon  a  mass  of  pulverized  carbonate  of  magnesia,  and  worked 
tlM  two  materials  togetUcr  with  our  fingers,  as  one  works  l!onr  into 
a  very  soft  dough.  We  put  luttips  of  this  mixture  into  an  outer 
Uiould,  beated  it  In  the  water  bath  for  a  few  moments,  and  then 
lorccd  the  inner  tube  down  through  the  niou  as  nearly  parallel  with 
the  outer  mould  as  [lossible.  After  rnnny  ultempts.  we  succeeded  in 
making  sereral  satisfactory  cylinders.  Their  odor,  in  spile  of  the 
adaltcraiion  of  the  asaftetida,  is  only  too  stroug. 

The  ffam*  ticvrr  herome  very  liquid  ni  tiielliug.  snd  tbev  solidify 
almost  instantly  when  removed  from  the  heat.  W'e  found  itdlfficull  to 
pour  tbe  gum  bcnioiu.aDd  Impossible  to  pour  the  tolu  and  the  mixture 
of  gulta-percha  and  guui  aininouiac,  into  the  space  between  the  inner 
and  outer  moulds.  We  poured  this  mixture  and  tbe  tolu  into  the 
outer  tube  when  empty,  and  thcu  forced  the  luiier  tube  Into  its  place, 
0*  ID  the  Cftii;  of  the  asHfcciitlit.  When  tbe  (ragtnnt  Buliatauce  is  a 
gnm.  this  inner  tutie  must  be  greased.  We  coated  it  rather  thickly. 
but  evenly,  with  lanolene,  which  U  as  nearly  oiiorlcss  ns  grease  can 
caaily  be  found,  and  which  evaporates  quickly.  All  these  tubes  of  gum 
retain  their  odora  well,  hut  the  tolu  ia  likely  to  melt  out  of  shape  in  a 
hot  room. 

Before  these  cylinder*  arc  used,  tbe  section  of  odorless  Bubst4DCC 
czpoaed  at  tbe  outer  end  must  be  covered.  We  employed  a  little  ridcar 
capofgloied  paper  gummed  to  tbeanrface.  Even  with  this  precaution, 
the  odor  of  toe  UAtelida,  macc,  butter  and  RuMiau  leather,  is  i|uiie 
apparent  wben  tbe  iustrument  is  closed  by  pushing  the  odorous  tube 
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At  far  Id  sa  ooMlbl*.  It  apparently  i>rocc«dB  (todi  aach  '■P*^*  **  th«ra 
is  between  tne  in  tide  tunace  and  tuc  id  baling- tab«.  The  iubtUng- 
tube,  on  tbc  other  band,  niutl  not  Tit  too  rtoscly  in  the  iiuldc  of  tbuE 
odorout  tnbe,  (or  if  it  docs,  the  »ubjrct  will  be  nblc  to  move  it  ouly  in 
irregvliiT  jerks,  >n<l  it  will.  morc«Tcr,  actnpe  oS  shavings  from  the  in- 
ude  (nrfacc  ol  a  cylinder  of  toft  material,  kuch  as  oiaftcliila  or  oil  of 
Dace.  When  it  it  nted  with  the  Riitfiiin  leather,  a  bit  of  paper  may  be 
cummeil  around  it  to  make  it  fit  tomcwhat  more  clotcly.  Even  uit, 
noweTcr,  does  not  keep  the  imcll  of  the  leather  from  makiiie  it>alf 
•ppi*rciit  ill  the  «pacc  from  wbicb  one  brcatbea  tbrongh  the  tu^c.  W* 
ativtcptpd  to  find  "  iiejcative  stimulns-litnina "  for  the  troublesome 
su1>siauc»,  in  the  foitowinjc  manner  :  We  used  a  gradaalcd  inhallnK- 
tnbe  4  cm.  lontccr  ib«n  the  onlitiary  one,  a»d  udjuttinj;  the  cylinder 
over  ilie  lo  cm.  nearest  the  screen,  movc<l  out  to  find  the  limen. 
The  device  wnt  not  lucccufnl.  The  odor  ttill  diffutcd  tticK  through 
the  *pace  from  which  the  air  wat  drawn.  All  the  dcterminationt  of 
diSerrncc-limiiiu  for  thete  salistaticps  involve  a  constant  error, — 
namely,  the  addition  ol  an  incicmeut.  which  we  have  no  meant  of 
IDeaiiuriaK-  to  every  ttimulut  reprcacntcil  on  the  tnbe. 

//.  PrepawAtio*  of  OdoroHS  SubsUtncet  in  Solution.  Of  the  odor* 
ons  snbsiancet  utcd  in  tolutioo,  the  caryopbyllinc,  citrol.  vauillinc, 
coumarine  and  beliottopicx.*  were  Among  the  "  l)e  I.airc  Spccialtic*," 
■nd  were,  with  theelhyl  bntyrate,  tincture  of  mutk.  and  oil  of  cam- 

8bor,  the  gift  of  Mc««r*.  Dodge  and  Olcott,  of  New  York.  "The 
e  Laire  product*,"  wtitet  a  representative  of  Dodge  and  Olcotl, 
"are  iMt  an  embodiment  of  the  timple  chemical  formiiIii!<  suxuctted 
by  their  naoi«t.  They  are  compound*  after  leciet  recipes,  and  their 
name*  denote  ouly  the  odor  or  flavor  or  other  quality  which  it  it 
elalated  they  reproduce  or  imitate.  De  Laire>  c;iryoi>bylline,  for 
example,  ia  not  the  caryophylline  of  yonr  chemical  formulas,  a  dis- 
tinctly isolated  aromatic  principle,  but  a  preparation,  having  doubt- 
Icta  at  ita  bate  one  of  the  clove-oil  proilucta,  which  it  intended  to 
supply  the  perfumer  with  the  bouquet  of  the  clove-piuk."  We  bare 
retained  the  Dc  I,aire  ■pclljiiK  of  their  own  specialties.  The  chemical 
foriuntar  of  butyric  ether,  valerianic  acid,  allyl  tulohide. and  pjrri'lio 
are,  respectively,  C,  IIj.  C,  H,  O,.  C,  Hn,  O,,  (C,  H,)  S,  and  C, 
H,  N*.  The  butyric  ether  used  was  a  commercial  product,  but  the 
ralerianic  acid  was  obtained  at  the  cbamlcal  laboratory  of  the  Unf, 
Tcrvity.and  the  allyl  sulphide  and  pyridin,at  well  at  the  oil  of  anite, 
were  had  of  the  Theodore  Ucicalf  Company,  of  Botton. 

Onr  9olventt,  mistnrra.  and  conceniratlont  were  at  follows  : 
Oil  of  camphor  in  liquid  parmfRne.  b  miiture,  IiJOO 

Caryophylline  in  pure  glycvriiie.  a  true  solution,  i:joo 

Oil  of  aiiitcin  liquid  paraf&uca  mixture,  ■:<i6K 

Valerianic  acid,  in  water,  a  tine  solution ,  1:1)00 

Ethyl  butyrate,  '■         "  t:iooa 

Citral.  la  liquid  paraffinc.  "         "  t:yx> 

Vanillioe.  in  pure  glycerine,  "  "  riJJ 

Conmariuc.  in  liquid  parafSnc.       "  "  ):looo 

Helloi rapine,  inliijuid  pHraiTine,  "         "  1:115 

Natural  Musk,  the  ordinary  alcoholic  tinctnr«,  in  water, 

a  mixture,  t:iI5 

Ally!  Sulphide,  In  liquid  parafSue,  a  true  solution,  t:iooo 

Pyridin,  in  water,  a  true  solution,  Iijoo 

Laudanum,  the  ordinary  alcoholic  tincture,  a  true  solu- 
tion, unmixed. 

Some  of  the  musk  was  of  course  precipitated  by  the  addition  of  to 
nnch  water,  and  fioatcd  abont  in  dark  brown  specka.  a  state  of  aClain 
asylblng  but  dctlrablc. 
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We  are  aware  that  all  tbe  concentratioiis  arr  atBrtliiiKly  bigb.  We 
conld  not,  however,  um  lower  con  cent  rations  i(  we  were  to  fix  our 
■tanilaril-itiiiiuluB  in  two  places  on  the  scale.  With  a  few  exceptioaa, 
our  atimulus-limina  were  much  higher  than  those  given  bj  Zwaarde- 
maker  si  normal.  These  facts  will  be  noted  later  in  detail.  Zwaarde- 
makcr  recommended  vanilline  in  glycerine  in  the  concentration  of 
I :  lijoo  anil  counmrine  and  allyl  sulphide  in  paraffine  in  the  lame  con- 
centration Bi  tspecially  well  fitted  for  differeoce-de terminations.  We 
did  UNC  the  coumarine  and  allyl  sulphide  in  these  concentrations,  but 
most  of  our  subjects  obtained  no  odor  whatever  from  the  vantUine  *t 
i-.iiimi,  and  in  no  case  did  the  stimu las- lime n  (all  for  both  nostrils 
below  ,^6  mm. 

I'OT  coumarine,  heliotropine  and  tincture  of  musk,  stimu lua-limina 
were  found  in  a  satisfactory  manner.  With  all  the  other  substances, 
iiu  oiliir  was  Bpi>Brent  when  the  pointer  of  the  Suid-mantle  olfactom- 
rler  hI(h>i1  al  xero.  The  odor,  undoubtedly,  came  from  the  space 
lictwrcii  the  inhslinic-tube  and  the  inside  of  the  porcelain  cylinder, 
as  K^rnt  jiains  had  been  taken  to  wash  away  every  drop  of  liquid  from 
llic  ihcIhI  jiIhIcn.  It  is  almost  impossible  so  to  adjust  the  luhaling- 
tubr  Ihnl  it  will  not  scrape  against  the  clay  at  some  point,  and  to 
linsip  |iMprr  aniund  it  would  be  out  of  the  question,  since  the  paper 
WDUli]  continually  rul>  and  wipe  the  odorous  surface.  The  odor  waa 
n|iiiiirpnl  4  cm.  from  the  end  of  the  ordinary  inhaling-tube  when  the 
ryliiiilrr  was  Nn]>]H)M-d  to  he  sealed.  All  the  determinations  of  differ- 
riicr  iimiiiii  (or  llieac  NubstaiiccB  also  are,  therefore,  subject  to  a 
I'liiislnnl  rrr'ir,  bnt  not  so  great  an  error  as  occurs  in  the  results  for 
llir  IrtiiihlpSDirif  solids  with  the  exception  of  Russian  leather.  The 
<iili>i  111  (be  siilulions  when  the  instrument  was  closed  was  usually 
bnirty  liniiiinl. 

Wlitii  wBliT  was  iiNcd  ss  a  solvent,  it  was,  of  course,  distilled.  The 
MirHNiirliiK  Klaasi-H  nud  the  bottles  used  should  be  rinsed  well  with 
illsllMpd  wnlrr,  or  nt  least  wilh  water  which  has  been  freshly  iteril- 
Iti'd  liy  biiiliiig  Jiint  bcfiiri-  tlic  liquids  are  poured  into  them.  An 
si|iiri>iiM  HoUit  ion  liri'iimrH  unfit  for  une  if  long  exposed  to  the  light. 
7wsnrilciiinhiT  advisrs  ihat  the  flnid-niantle  of  the  porcelain  cylin- 
ilci  In*  ('billiard  rvrry  twii  days.  We  usually  not  only  changed  the 
niallllr,  liul  Miuilp  n  frrsh  solution,  as  often  as  this.  It  is  safe  to  use 
itir  samp  ulyrrritir  or  piirnlSne  solntion  for  days  or  even  some  weeks. 
I'U'' iltviTiliir  in  much  more  difficult  to  put  into  the  receptacle  than 
the  )iaintlltir,  anil  fur  rilral  and  cnryoi>liylline  it  is  not  so  able  a 
>,\\\fnl.  Il  Is  illilicull,  however,  to  obtain  and  keep  liquid  paraSine 
dMilP  <irc  (loni  a  sliKht  iidiir,  Hoiiifwlint  pungent  and  somewhat  like 
ittM  •>(  vaarlliir,  A'r'oholic  solulious  are,  of  course,  more  or  less 
«i«ttt4«lial>lr,  SI  wp  liMvi'  noted  before.     If  Ar  were  known  to  bet  he 

r 
^k4M  ti^t  *ll  ipiiillllpa,  I  Ill-re  would  be  110  objection  to  using  sucbsolu- 
(•^m.  htti  ■"<■■■""■'' I '■"'    't   is,  in   to  beg  one  question  at  issue.     We 
j.'ifM  Hi<l   itlaiinK''  till'   tinixk   niiil   tlic  opium,  however,  in  any  other 

,Vi'»i"i  ,f>    t^thff  ArrangfUifnis  and  AppHances. 

^<4M<itHg  lliP  itiliiiHiiK-tulicH,  one  needs  n  funnel  of  which  one 
•Tit  ■dtaU  riii'iiKli  l"  f"l  int"  ibe  l">re  ;  two  small  light  vessels, — 
<^  Ilia  n-f  twsl,  liir  )H>ni  lug  wiiier  buck  and  forth  through  them  :  a 
->3i  i)«MWnl  I'lillou  ;  il  pii'i'e  <>(  pliiiblr  brass  wire :  some  listerine : 
"*  .  ^^■^  ali'idud  Ismp.  Alter  11  lube  is  wiished,  it  must  be  wiped 
'*^^  .^t  ^(  Willi  atiNDi brill  rnltoii  before  it  is  dried  more  thoroughly 
^*^*k^*<t"'*^*i  ''"*  *'  **'"  '"'■"''■     We  used   listeriuc  occasion- 
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ti\l^  M  m  i!«cMlotu«i  (InriDK  n  Kt  of  esperiments,  aad  always  ■•  a 
diftiafectact  at  tbc  end  of  ihc  hour.  lis  own  odor  il  euily  waalied 
■way.  Aa  it  ukcit  »oait  titu«  for  a  porcelain  cyllitdcr  to  become 
tborangbly  impregDated  with  an  odorou*  solution,  it  is  caavenicnl  to 
have  t»t-tubc«  with  lightly  fitting  corks,  in  whi«h  ■  number  of  cylin- 
der«  may  be  put  to  ao^  at  the  aaoic  time.  UnleM  they  ean  be  kepi 
in  a  dark  cupboard,  it  ii  well  to  wrap  up  theie  tubes  in  scTcral  plie* 
of  black  calico.  Boitlef  of  yellow  glau.  rnich  a.a  pcrfunier*  recom- 
lucnd  (or  the  tafe  keepiag  of  tieliotropitie.  ini^bt  well  be  used  tor  all 
tbc  solntionB.  but  if  they  nie  not  avaiUblc.  the  ordinary  bottles  of 
colorloi  glsH  COD  be  wrapped  up  in  block  cotton  clotb.  TIic  lesi 
woolen  cloth  about  Ibe  room,  tbc  better.  We  keep  our  solid  cylinder* 
in  ■■self-scaling"  preserve  jots.  When  the  cylinder  witb  its  fluid- 
moutle  In  pincc  i*  not  in  use.  tbc  bore  should  be  corked  to  keep  the 
tnticr  surface  from  drying  ofl.  It  niar,  indeed,  bo  Glltil  with  the  solu- 
tion and  corked  when  it  is  put  away  for  aomc  time,  tu  this  case,  all 
drops  of  lic|aid  must  be  wiped  out  with  absorbent  cotton  before  the 
«xperlmeDi»  begin.  II  it  ■ivcihh  likely  that  tuucb  odorous  subalsDce 
ha.*  condensed  oa  tbe  inner  surface,  the  whole  bit  of  apparatus,  glass 
shell  and  all,  may  be  immersed  in  water.  The  bore  should  Ibcn  be 
Slle<l  for  a  few  hours  witb  tbe  odorous  li<{iild, 

Tbe  walls  of  tbe  room  in  which  our  experimenta  were  made  are 
covered  with  oiled  paper,  and  the  floor  is  covered  with  oil-clolli  which 
has  a  coating  of  shelUc.  Tbc  room  ba*  at  preseut  this  defect,  that 
when  the  wind  blows  in  certain  diiectioas.  it  is  impossible  to  create 
through  it  a  draft  of  air  which  does  not  pass  lirsi  through  •  ball 
fr(qn«ntcd  by  studeuia  and  therefore  dusty,  and  by  no  meoiiR  free 
from  odor.  When  the  standard  olfsctoroeter  was  used,  tbe  subject 
sat  belwecn  the  observer  and  the  window,  and  at  right  angles  to  the 
observer,  so  that  the  light  shone  through  tbe  graduated  Inhaling- 
tnbe.  When  tbe  Buid.niantte  olfoctometer  was  used,  subject  aud 
obtcrvcr  sat  nl  right  angles  to  each  other  at  the  cud  of  a  law  table. 


Chapter  III.     Results. 

Section  r.     The  Several  Subjedt  and  their  Stimulus- Liptitia. 

Indiridtul  variations  in  the  scn.se  of  smcH  Brc  so  gical  thai 
it  is  necessary  to  preface  a  chapter  on  cxpcrimcnial  results  with 
ail  occoutilof  the  aubjects.  The  following  notes  upon  our  sub- 
jects in  alphabetical  order  are  thrown  into  "noun-form"  for  tbe 
sake  of  brevity. 

Be.  (Dr.  I.  M.  Bentlcy),  a  trained  subject. 

0>7aM  impaired  by  acute  catarrhal  troubles  and  easily  eshansted. 

Breathing  spots  always  blurred  sod  ragged  at  tbe  division  lines, — 
indicating  o  catarrhal  condition  of  the  membranes, — and  never  qnite 
ayniBictrical. 

rX  usually  determined  with  one  impiraliOH  ;  Ar  determined  with 
from  3  to  4  I'mtfiira/wns. 

Afotettents  of  eytinder  long'nud  slow,  bnt  few. 

nsttion  indicative  of  strain. 

Bi.  (Miss  K.  M.  Bickbam),  a  wholly  untrained  siibtect.  Cenermt 
pkytieal  condition  neurasthenic. 

Organ  twice  operated    on  (in  '95  and  '96)  [or  hypertrophy  of  tlw 
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memWaoFs.  RuperQuoui  porlion*  removed  from  botfa  tide*.  No 
caturrb  oaw  njipartot, 

Brtatiiing  ifioti  iiiually  wcll-ronoded  aad  sjrmmclTical  with  Beat 
dtvisian  liac«. 

rX  and  Ardetcrmiiied  with  bnt  one  iiispiralion. 

MovtMtnIt  of  cylinder  rapid  with  HlUe  repetiUoo. 

Position  judicative  of  *train. 

C  (Mlw  M.  H.  Carter).  Afiarlially  trained  sabjcct. 

Organ  vay  caiJIy  cxbauiled.  McmbraDu  aut^ect  to  ndden  con- 
gcMion*  of  blooij  and  mucus  upon  tirrvous  latieue.  Adenoid  Krovtli 
M  DCbild.     (The  ^lowlh  was  not  cut  away,  but  diuppeared  of  itacK. ) 

Brtathing  shots  raKS'd,  ill-defined,  and  nltnott  never  •ymmetrical. 

Brtatking  duriiiK  au  experiment  irreicutar  and  vtolcBt.  Tcn^leiic;? 
to  •Bid  Obstinate.  r\aDd  Ar  uBually  determined  with  I  or  %  inspira- 
tiams. 

Moitmtnls  of  cylinder  rapid  with  little  repatltion. 

Paiition  indicative  of  luncli  strain. 

D.  (Mr.  S.J.  DruBkiu),  a  /ur/ia/Zy  fruio/J  (ubfect. 
Brealhixg  ifots  perftct,  as  a  rule. 

rX  aud  Af  uauall;  dutermined  with  i  or  I  inspiralio*!. 
MotviHenIs  a/ 0'linder  M  Rtn  !»p'id  mud  few;   after  practice,  tentft* 
live  with  noticeable  repetition. 
/tuition  indicative  of  but  alight  strain. 

X.  (Mr.  T.  Knlrivnma),  a  /foiWi/ subject. 

Organ  much  inipnired  bj-  Iiuj-.fever  and  other  catarrhal  trouble. 

Breathing  tpoU  fairly  vynj metrical  ni  a  rale,  bnt  ragged  at  the 
edgei. 

rx  and  Ar  ntually  determined  with  I  or  a  inspirations.  Expiraiioa 
violent  ("to  clean  out  Ihctmell"). 

Movetnenli  of  cylinder  tentative  bnt  few. 

Position  indicative  of  but  slight  attain. 

M.  (Mia«  B.  B.  Macleod).  a  wholly  anfrain^t/ subject. 
Brtatking  spots  »eMem  t^iiKlt  symmetrical  and  never  well  deSned. 
Ho  catarrh  before  the  current  winter. 

r\  and  A''  usually  determined  with  i  or  i  inspirations. 
Movements  of  cylinder  always  irregular  from  want  of  practice. 
Position  easy. 

N.  (Mr.  A.  C.  Kntt),  a/aWtaZ/t' /rai'iserf  subject. 

Organ:  Raaily  exliauMe'l.  SeimJtivity  somewhat  higher  on  the 
right  aide,  aa  a  rule.  (The  subject  complained  of  "feeling  Iclt- 
banded  "  on  the  left  aide.) 

Poalero-latrral  half  of  left  breatlting-spot  usually  misaing  (a  fact 
•bowing  cfarooic  obstruction  of  the  left  Inferior  meatus).  Both  spot* 
ill -defined. 

rX  and  f^r  determined  usnally  with  i  or  3  inspirations. 

Movements  of  cylinder  stow  nnil  tentative  with  bnt  little  repetitiOBi 

Position  indicative  ol  strain. 

P.  (Mr.  C.  A.  Perry),  m pa rliatly  trained  taUvet. 

Organ  much  impaired  bv  chronic  catarrii.  Diseased  portions 
mnoved  from  the  lower  turbinal  bones  on  both  sides. 

Brtatking  spots  rarely  symmetrical.  Secondary  division  quit« 
apparent  In  spite  o(  the  ojveratinn  ttieiitioncd.     Spots  ill-deSned. 

rX  uid  £ir  usually  determined  with  one  inspiration. 
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Mntmfntt  of  eylinder  slow  aihI  teniativc  with  but  little  repetition. 
Poiition  indkotire  of  hu(  *light  sirain. 

Roh.  (Mr.  a.  P.  RobinB^,  •  traintd  subject. 

Brtaiking  apols  rarely  •rmmelfk*!  or  pcrfcctlr  defined. 

'K  and  Ar  alma«t  invariably  dcicriaiucd  with  one  inspiration. 

Mot/rttfHls  cf  r>'/i«rfi*«'«Iowatiil  teuutlvc  wiih  bnt  little  rcjictitlan. 

Poiitiot  indicative  of  but  little  strain. 

fiof.  (MiM  I..  K.  Ro)ce'*).  n partially  /rainn/ tubject- 
BrfAthing  ip^i  rnrelj'  sj-m metrical  or  very  welt  defined. 
rA  ■■><!  Af'tmuttly  determined  witb  i  or3  inspiraliofis. 
Movtmrnis  of  cylindtr  *low  with  much  rcpctitiou. 
Pciition  indicative  of  bat  flight  strain. 

S*.  (Hr.  W.  B.  Secor],  •  Irainei  tnhtect. 

Organ  :  Sctiflltirity  foinewhat  hif;her  on  the  right  aide  aa  a  rale. 

Po*lero-latera1  half  of  left  breatkinf  spot  aKoally  very  amall  or 
misiing  n>  Willi  A'     Spot*  tli'dcfiiicd. 

^A  anil  Ar*  usually  determined  with  i  or  3  ins^ratiaot.  m&tftnemts 
0/ cylinder  t\aiK  with  some  repetition. 

nsHion  indicative  of  (Iraiii. 

Sk.  (Dr.  Stella  E.  Sharp),  a  trained  aDbject. 

Central  phyiitat  toadition  neurasthenic. 

Organ  enmly  cihauMrtl. 

RlKbl  AryaMfn;  f^/ unnally  larger  than  left,  edges  of  both  spot* 
clearly  cut. 

r-A«'"l  A'niually  detertnincil  with  one  inipiration,,  motfmtntt  of 
eylinder  ilow  with  little  repetition. 

Position  indicative  of  much  strain. 

T.  (Dr.  Kllcn  B.  Tnlbol).  a  trained  sab^Ct. 

Organ  sotnewhat  eu«ily  CKhausted.  Portions  of  both  lower  tnrKinal 
bonei  rctnoved  topicvcatconRcstiotis  of  mucous  in  the  upper  pasaa^ea. 
Sensitivity  somewhat  higher  on  the  left  tide. 

BreatJling  ttxitt  well  rounded  and  clearly  ctit.  Secondary  dlviaioM 
imperfect,  (when  the  nasal  pns&aec*  were  clcnr  the  division  WM 
repicsentcd  only  by  iiidcntatloiia  at  the  ed^es  of  the  »polt.) 

rA  at  first  determined  with  one  inspiration ;  later  in  the  work,  with 
9.  3,  or  even  4  as  a  nioie  satisfactory  procedure.  A''i>*ually  deter- 
aiintd  whh  3  or  .\  iuspirations. 

Mwementi  0/  eylinder  ttxy  Hcnt  and  cautious  with  mncb  repe(i> 
tioB. 

PtiittOH  indicative  o(  but  little  strain. 

In  the  notes  jual  f^iea  a  subject  is  called  "  tnined  "  if  he  bad  had 
>  fair  aitiouDi  of  experience  in  Kcneral  intToapcction.  On\y  Be.hMi 
had  Buy  training  in  •inell-ex^critiienta  before  the  beginning  of  lh< 
course  described  in  lliis  pnpcr.  Some  months  earlier  we  had  made  a 
fntilc  attempt  to  6nd  bis  diflercDcc.liaicn  with  the  weaker  Utrecht 
cylinder  of  gntla-pcrcha  and  gumamRiouiacby  the  method  of  minimal 
changes.  A  subject  is  called  "  partially  trained  "  if  be  began  psycho- 
logical labor  a  lory  .work  nlK>ut  the  time  when  these  experiments  com- 
menced. The  word  "repetition"  is  used  iu  couucctiou  with  the 
roaaipnlation  of  the  cylinder  to  denote  the  moving  backwards  and 
forward*  at  the  limen. 

The  breathing -pots  of  all  the  subjects  varied  much   from  day  to 

day.   Soiuciimcs  they  were  broken  up  into  several  hand*,  always  mn- 

[-liiiig  rather  from  front  to  back  than  laterally.    Often  one  narrow 
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medUl  Mrip  would  aepuate  fTom  on«  or  Ihe  other.  In  idmi  esaea  b 
tiiore  or  lui  j*gK^  ""^  blurred  outline  tbowcd  ihc  adbcsion  of 
clou  ot  UIUCOU1I  to  the  pw<ui(;«-iraltf.  Ill  fuel,  twelve  out  Of  the  tliir- 
tten  Babi«ct9  bad  Buftereil  oi  w«re  suHerinjj  from  fiequent  "eolda" 
or  from  nypcnccrction  tnoic  or  Icaa  cbrooic.  An  a  fonetioa  of  the 
luibiDBl  tioDe  i*  to  deflect  a  part  of  (he  tiitpired  air  to  the  upper 
MaaagM^  ita  t«inora1  dauacca  tbe  aeuM  of  smell.  The  seaiitirity  of 
Ir.waa  higher  on  the  left  siacof  the  nose,  from  which.**  ihc  reportcil, 
the  stsaller  amoust  of  bone  bad  been  Inkeii.  biii  the  »tiia]l  remain*  of 
the  teeMidary  djriaioo  of  th«  breathing  spots  did  not  indicate  that 
mote  bone  bod  been  tcmoTcd  on  the  one  tide  tliau  on  the  other.  The 
obatrticliou  of  Ihe  iiifciior  menttiK  would  not,  in  ittelf,  do  much  nili- 
ellie(  to  tbe  aeaie,  but  it  mast  indicate  a  dropping  of  mu«>us  from  the 
upper  paasagea.  It  is  of  some  interest  to  note  that  the  lubjcct  (i?.) 
Wdok  Kpots  are  most  perfect  H  a  RuMlan,  Hceaiiic.  hawCTar,toliTe 
in  New  V'ork  citv  at  the  age  of  twelve.  A'.  i«  Jspaaete,  btit  bM  been 
long  enough  in  this  country  to  suffer  sevciclj  from  Ihc  catarrhal  cli- 
tnate.  ffoli,,oae  ol  the  best  subjects,  conirti  from  Prince  I'.dwnrd'* 
Island.  The  homes  of  tbe  other  ten  are  scattered  over  the  Slates  from 
Baitern  Massoehnsetu  to  California,  though  none  are  farther  aontb 
than  Mis&ouri.* 

When  it  is  said  that  Ar  was  de  term  tiled  with  one.  I  wo, or  more  jnapl> 
ration*,  it  is  meant  that  the  stimulus  of  compnTisou  was  manipnlated 
durinK  one,  two.  or  more  insjiirntioiia.  Mote  than  one  intpiratloD  waa 
almost  ncTcr  taken  to  "  Tesrn  "  the  standard.  It  seemed  better  to  r1»k 
the  increase  of  adhesion  hy  allowing  a  iub]cct  to  take  as  many  breatba 
to  a  delerminaliou  as  he  wished  than  to  make  him  try  to  form  a  judg- 
m«ol  when  the  force  of  an  inhalation  was  decidedly  on  tbe  wane. 
Many  of  the  sabjects  consideied  a  judgment  with  one  inspiration  an 
imprsclicahle  ideal.  />..  A*..  .5'r.  and  .SA.,  and  in  a  smaller  measure 
fff.  and  P.,  had  a  bad  habit  of  suspending  ou  inspiration,  and  ool  of 
aniSin)c,  but  of  "  holding  the  breatti  "  uionicntnrily  during  an  inspira- 
lioD-  This  practice  must  have  tended  In  weaken  the  stimulus  bv^ 
allowiiiK  the  sir  iu  the  upper  chamber  lo  rush  downwards  to  the  mid- 
dle meatus.  Be.,  N..  P..  Kob.,Se.at\A  7".  noticed  that  the  stimnlus 
wa*  stronger  during  the  lalicr  pnrt  of  an  inspiration.  This  may  point 
to  cumuUllre  sliniulaliou  of  the  rod-cells,  or  it  may  merely  mean  an 
access  of  attention  nnd  an  uuconscioos  *niff.  St.,  w'bo  hod  the  habit 
of  luspeuding  an  iTibBlation,  noticed  the  Incrense  most  after  a  strong 
Inaplralioti,  and  D..  K.  aud  Sh.,  who  had  tbe  same  habit  did  not 
notice  it  at  all.  And  it  is  clear  that  this  peculiar  mode  of  breathing 
wonld  tend  to  prevent  cumnlativc  stimulation.  On  the  other  haiM, 
B*.,  P.  and  T.  noticed  the  iacrease  Hio>>t  when  the  stimulus  waa  near 
ita  timen,  and  this  looks  as  if  it  were  a  matter  of  attention  and  brealh- 
ing-ratc.  especially  as  T.  did  not  hold  her  breath,  Bt.  remsTked  that 
the  least  difference  of  attcu lion  altered  Ihe  stimulus.  ^aA.  thought 
the  Gist  part  of  an  inapiration  gave  the  fnirv^t  measure  of  an  inten- 
sity, and  Be~  and  Se.  relied  on  it  '"  in  cnsy  judgmeiits."  but  judged  by 
the  latter  part  of  the  inspiration  If  the  stimulus  were  weak  or  vague. 
-V.  and  /*.  asserted  that  they  judged  "hy  the  impression  as  a  whole." 
but  A'-  confessed  lo  n  tendency  "to  emphasize  ihe  last  whiH."  T.  re. 
versed  the  procedure  of  Be.  and  P..  usually  fudging  by  "the  last 
whiff."  but  repealing  the  inspiration  and  relying  on  the  first  impres- 
sion if  the  determination  were  difScnlt.  With  Rog.  exhaustion  often 
supervened  in  a  long  itispirailon.     If  is  clear  thai   if  the   intensity  of 


'  Spraying  the  subject's  nose  at  the  bcginniug  of  the  hour  might  be 
a  useful  espedieol,  hut  we  did  not  try  it. 
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«  stiiiinlui  kltcia  with  the  <1  a  ration  o(  an  Inopiration  uwell  ■•  with 
ttte  naniptiUttan  of  ttic  iiiMtrumvut.  the  aubjecl  mu«t  make  more  itiao 
OD«  lotpirstion  to  dctcruiiuc  a  timcii.  unlcu  the  ludgm«nt  is  very 
t*»j.  It  U  probable  that  the  fir»I  jiart  of  the  insiiirBlion.  before  the 
•mell  "bloMomi  out,"  gives  the  tw^t  cTiterion  of  the  inteunity  of  a 
•timulns.  We  won  Id  suggest  that  camuUtirc  *iimu1atioD  of  smell 
would  be  a  profitable  satilect  of  JnvestiKaiioo- 

Id  an  eOott  to  imell  with  the  ^lanclittil  olFuctometer.  C.  D.,  K..  P., 
Rob.,  flog..  Sh.nnil  r.  all  tipped  llie  Uentl  to  the  left  if  osing  the 
left  no«tril.  and  to  the  right  If  usiuK  the  right,  pointed  the  outward 
end  of  the  iiibaliriK-tiilie  in  the  same  direction  as  the  head  wfl«tlpperl. 
and  planted  the  screen  in  the  opposite  direclioD.  ThU  odd  uuifonnity 
ia  pErhapa  explicable.  Oii  enterfiiir  ihr  ante  the  air  ordinarily  stream* 
■  Itttle  toward  the  (eptiiai  and  the  uppotite  dircclloii*  in  which  the 
subject  ilanterl  his  head  and  the  screen  tended  on  each  side  to  throw 
the  opening  of  the  nose- piece  into  an  ncutc  8o|;Ie  with  the  i«ptunii 
while  the  turn  fclven  to  the  in«tii.iinent  in  the  horitoutitl  plane  threw 
the  opening  a  little  toward  the  from  of  the  nose.  On  the  olher  hand, 
^V.  exactly  reversed  these  direction*  on  each  side,  and  so  did  fit.,  ex- 
cept that  he  turned  the  tube  to  point  in  the  same  direction  as  the 
screen  was  dlautcd,  so  tbrowioK  it«  inner  openiuj!  towards  the  back  at 
thenose.  /'i.  slanted  both  head  and  screen  to  the  right  when  using 
the  right  nostril,  and  to  the  left  when  using  the  left.  This  was  prob- 
ably a  mete  matter  of  nttention  to  one  nostril  or  the  other.  She  w» 
not  consistent  in  the  poiniiiigof  tbcliibc.  A',  turned  everything;  to  the 
light.  I'ntortnnalelv.  tio  written  notes  H-ere  taken  of  the  hand  used, 
but  it  was  usually  the  right,  the  hand  (nrthcr  from  the  experimenter. 
All  the  subjects  tended  to  tilt  the  hand  forward  and  the  screen  back- 
ward.—probably  in  theirdesire  to  get  "nearer  "the  siitoulus.  Almoat 
all.  nublddcn.  cIoMd  their  eyes. 

T.  once  mentioned  verbal  aiaoclations  as  an  aid  iu  mcntorizing  the 
slitnolna.  This  expedient  was  not  common.  Be.  wrinkli-d  his  foie- 
hexl  and  nose  iu  a  marked  dejtreeiand  once  noted  a  tendency  to  judge 
in  terms  of  strain.  rRpccinny  about  the  eye*.  Some  substance*  were 
pungent  to  a  disturbing  ealeut  to  every  oue.  but  C.  sod  D.  com- 
plained much  of  "pftiu"  from  odors  which  no  one  else  tboogbt 
imngent.  D.  explicitly  disimguii^hed  the  sensation  from  preMnre. 
He  thought  coumsrine  both  pungent  and  "sour."  Both  C.  and 
V.  said  that  they  received  simply  sensations  of  pressure  from 
some  stimuli.  With  I),  sensationt  of  smell  merged  in  sensa- 
tions of  pressure  as  the  organ  became  exbausted,  C.  Mid  that 
when  she  tried  to  smell  the  binck  rubber  with  the  left  nostril  sh« 
merely  felt  as  if  she  were  "lircathinK  ^  leather,"  or  as  If  the  inside  of 
ber  nose  were  "  pressed  with  a  soft  wad."  Yet  the  judgments  made 
with  this  nostril  agreed  pretty  well  with  those  made  with  the  other. 
Be.  occasionally  spoke  of  sensations  of  nressnre  or  pnin  from  the 
Stimuli.  Most  of  the  subjects  exiiressly  denied  t e in pe rat u re-associa- 
tions. ^<-.,  howcTcr,  said  that  tola  and  h  el  lot  ro  pine  were  cold;  AT. 
tliat  cocoa-bntlcr  was  cold  -.  Rob.  Ihsi  vauilliue  wn«  cold  ;  and  N.  tbat 
white  tallow  and  musk-root  were  warm,  and  camphor  cold,  and  that 
every  amell  grew  warmer  as  it  grew  stronger.  He  thought  of  helio- 
trope B*  "warm,  dark  and  deep,"  in  contrast  with  ylang  ylang,  which 
was  "light  and  Duffy." 

The  comparative  sensitivity  of  the  subjects  may  be  judged  from  the 
following  Tabic: 
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Tasu  I.    A.  Tabu  op  Stimulus-!, iwna. 
Part  I.    Slititulus-Lintina  Arrangid  to  Show  Individual  Variations. 


SUBSTANCE. 

HosiriL 

BB 

Bi. 

C. 

B. 

X. 

1. 

I, 

P. 

Bob. 

BOI. 

St. 

St.      I. 

L 

M 

Tilm. 

Mm. 

Mm. 

Mm, 

Mm. 

Mm. 

Mm. 

Mm 

Um. 

Mm. 

1 

Mm.j  Mm. 

Urn. 

BIftck  rubber, 

R. 

56 

4 

(«} 

(43) 

(35) 

13 

(60 

(50) 

1    |(ia) 

7  1(38) 

L. 

34 

5 

(13) (59) 

II 

I    (ai) 

10 

{30) 

Gray  rubber, 

R. 

<3S) 

1 

(I9> 

(I) 

5 

(?■' 

L. 

8 

(39) 

6 

^\^ 

9 

(lO) 

Red  rubber. 

R. 
L. 

(i) 
(0) 

'4) 
(S) 

7 

Kns^ian  leather, 

R. 

L. 

0 
0 

0 

■a 

0 

0 

10 

Paraffine, 

R. 

u 

Si 

10 

L. 

ao 

Rose  wood , 

R. 

6 

S 

C54) 
C67) 

3 

3 

L. 

8 

? 

II 

Cedar, 

R. 

(4) 

Ca9) 

fro) 

5 

3' 

30 

L. 

is) 

C") 

10 

^3 

Gum  benzoin, 

R.  ■ 
L. 

7 
S 

7 
7 

(19) 
C'7) 

(6> 
(8) 

10 

Gum  ammoniac 

(OR. 

(7) 

(8) 

(8) 

t.a) 

(SO 

&  gutts-percha: 

COL. 

(17) 

<I0) 

(l)  First 

Utreehtcylinder, 

CDR. 

(9) 

(a)  Second 

Utrecht  cylinder, 

(3)L- 

(8) 

(3)  Home-made 

(3)R. 

9 

a 

cylinder, 

C3)I.- 

j8 

4 

Yellow  wax, 

R. 
L. 
R. 

2-5 

Cocoa-bntter, 

10 

CI6J 

C'7) 

<7) 

7 

I 

L. 

8 

(4) 

11 

Toln  balsam, 

R. 
L. 

14 

"9 

4 
3 

I 
t 

(6>) 
(49) 

I 
« 

9 

5 

I 

Musk-root, 

R. 

L. 

4 
8 

7 
5 

Mutton -tallow, 

R. 

4 
6 

4 

Asafoetida, 

R. 

0 

0 

0 

L. 

0 

t> 

0 

Oil  of  Mace. 

R. 

0 

0 

0 

a 

0 

0 

0 

1 

L. 

0 

t> 

0 

0 

0 

0 

0 

Con  marine, 

R. 

17 

(»1 

(») 

«) 

(8) 

CO 

Cis){") 
(2OOO 

t») 

Ca?) 

C36) 
(33) 

L. 

33 

(a) 

f«) 

(la) 

(3) 

(10) 

<54t 

Glycerine  soap. 

R. 

(19) 

(IS) 

(")  (7) 

3 

L. 

(13) 

<4f 

Heliotropine, 

R. 

L- 

H 
39 

(33) 
(33) 

/9\ 

(TO) 

Uusk. 

R. 

(8) 
Ci5 

(71 

L. 

(7) 

wkbbb's  law  TU  SUKLL. 
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Tabi.x  l.—Cotlimitd. 

fitrl  J.    StimutmS'littiM  Arrangeti  to  SAow  Variationt  Dut  to 
Pnutiet  uiul  lo  Difftrtnctt  of  Ttmperatmre. 


(OllJBCT. 

svmTAJccx. 

HOSTIUL. 

Value  of  r  X  in  ctB. 

ntEXMOMirriiit 

XEAUISC. 

B«. 

Tola  baUam 

R. 
L. 

(3») 
OS) 

5J"F- 

R. 

14 

6a 

L. 

19 

K. 

R. 

(*4) 

H 

h. 
R. 

3» 

I,. 

R. 

4 

*♦ 

L. 

1 

Roaewood 

R. 
I,. 

I6> 

39 

S9 

R. 

.'4' 

64 

L. 

u 

R. 

6 

6a 

L. 

S 

P. 

Cocoa  bnttcf 

R. 
I,. 

(19) 

6> 

R. 

6> 

L. 

(ay) 

R. 

7 

66 

Ir. 

la 

All  the  values  of  ri.  given  In  this  Table  are  anraite*  of  lererel  de- 
Utmlnntioiis  taken  on  the  aamedav.  Ttaoie  eocloccl  ia  patemliesea 
Kcrc  fouiii!  wbeu  Ihe  tubicctahad  aad  little  01  uocxpcriciKcunb  ih« 
•ntwtancca  in  question.  Those  not  so  cnelot«il  were  (onnii  alter  llie 
reapectiTc  subtitance*  had  Iwen  uneii  by  the  scvcial  mbjects  in  diHer- 
enee  dctcrmiiiatlcn>.  !ii  the  lint  p»n  ol  the  Tabic,  the  llnicii  pven 
!■  In  every  eai*  the  last  liincii  found  for  the  BUhject  and  tubitancc, 
and  all  the  last  limina  found  are  giTcn.  The  Kcond  part  of  the  Table 
limply  contain*  re*ulu  iclccted  by  way  of  lllustialion,  but  all  the 
Itmina  found  for  the  subject  with  the  inhttance  in  qnc«tion  ar« 
included. 

In  Pan  I,  all  the  tubiitanceii  but  the  last  four  arc  taken  In  order 
from  a  Table  in  which  Zwaaide&iakcr  iirtan|[c«  Terioua  material*  for 
solid  oilorous  cylinders  in  the  order  of  their  intennity.'  The  limina 
lu  the  column  headed  7,  ate  thmic  Riven  by  him  In  another  Table  a» 
normal  at  a  temperature  of  ij"  C.  or  59*  Vr  The  temperatures  at 
which  out  record*  were  taken  lav  for  the  moM  part  between  6o"  and 
70"  F.  Our  limina  ought.  Iherefcre,  10  be  lower  than  hi».  iii»te»d  of 
higher.  We  cannot  Mtiifactorilv  explain  the  difference  between  onr 
reanlis  and  hi«  iu  the  matter  ol  Mimulut-litnina.  That  the  limina  Oi 
Americana  •honid  b«  higher  than  those  of  Dutcbmcn  la  not  indeed 
•urpriaing,  but  the  entire  cbanjcc  in  the  tank  of  the  •ubatatice*  la. 
According  to  l>r.  Rcmcr,  a>i  cne«l  by  Xwaardemokcr,  the  gnra  ammo- 
niac and  gutta-percha  cylinder  is  forty  times  as  ttrong  a*  the  vulcon- 

■<?^.  nV..  p.  iiS. 
•p.  16;. 
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Ised  mbber,  and  the  miuk-ioot  is  five  time*  stronger  than  the  former. 
The  tallow.  ZwiuirdeiDBlieT  uiyi,  ti  stronger  still.  We  regret  that  we 
conid  not  find  Mimuliit-limina  oftener.  The  nashitig  of  the  tnb* 
consumed  lo  much  time  that  this  vas  impoaaible.  We  feel  that  the 
idalui  emhodleil  In  Table  I  arc  the  most  unsai  is  factory  part  of  our 
worlc.  Vet  i(  allowancea  be  made  for  ezliau«tloa  In  some  of  the 
remit*  of  C.  and  5A-.  and  (or  expectntion  grndually  controlled  by 
practice  in  the  cmcs  of  Bi..  .V.  mtnl  /^cg.,  the  Table  will  serve  its 
pnrpose.i 

We  have  not  space  to  give  «tir  tempemtnre  record*  in  fnU.  Tbtj 
TBried  no  irregularly  that  the  arithmetical  mean  by  no  means  rcpre- 
sonts  the  moit  common  rca<llng.  As  the  atc«iu  bad  to  be  kept  shot 
off  when  we  were  not  in  the  laboratory,  the  exact  rcrnUHon  of  the 
temperature  involved  terloiis  proctkal  diffiouliieti.  and  tor  tBost  of  our 
work  it  wai  a  matter  of  minor  impurlauce.  for  in  dl0Crence.4lc termi- 
nations vnriaiions  of  cempciattire  aud  moisture  affect  the  ilandard- 
dlimviltis  and  the  iitiniulus  of  comparison  cqnnlly.  and  may,  therefore, 
be  disrcgnrded.  Indeed,  our  barometer- records,  thouch  carefntly 
kept,  proved  to  be  wholly  a  work  of  supercrotiation.  for  in  the  cose  of 
the  Tcry  few  HttlisUnces  (glycerine  soap,  cotimarltie.  heliotropine, 
vauilline.  and  ally!  lolphide)  which  were  somewhat  soloble  in  vater 
and  yet  not  in  anueou*  solution,  we  did  not  succeed  lu  lindiDK  ttimu- 
tus-liminaon  dlflerent  days  '  Practice  towered  the  stlmulnt-tlmlna 
in  a  conipicnons  manner,  nut  the  eficct  of  variations  in  temperature 
can  only  occAKionally  he  traced  In  the  complete  resnlt*.  Part  a  of 
Table  I  lllustrateH  Ibis  fact  with  (aJTness. 

It  only  reninina  to  say  thot  /?/.,  C  A'.,  N.,  Sf.  and  7".  worked  twice 
a  week  for  at  lea»t  pert  of  the  year  and  the  other*  once. 

Steihn  ».  Results  Obtained  bv  the  Method  of  Just 
NolUcabte  Differemes. 
Since  in  tlie  nature  of  the  case  numerical  proof  of  the  appHcA- 
biltty  of  Weber's  law  to  a  given  sense  ciepartmcnt  cannot  be 
thrown  iuto  the  form  of  averages,  and  since  we  have  not 
spitce  for  the  great  mass  of  figures  which  wc  have  at  hand, 
we  must  offer  Grat  samples  and  then  summaries  of  our  evi- 
dence, and  content  ourselves  with  them-  Tables  II  and 
III  are  the  samples,  and  Tables  IV,  V  and  VI  are  summa- 
ries from  different  points  of  view.  Tablel  V  constitutes  the 
most  decisive  proof  of  the  validity  of  the  law.  Tables  V  and 
VI  arc  intended  to  confirm  the  conclusion  to  be  drawn  from 
Table  IV,  and  to  show  the  probable  value  of  Ar,     In  Tables 


III,  IV,  V  aud  VI,  every  valve  /riven  or  enumerated  it  an  av- 
erage of  the  results  of  one  day's  work  with  one  subject,  nostril, 
su^tancc  and  •standard.  All  the  work  done  with  this  method, 
however  uiisatisfactorj'.  is  rq)rcscuted  in  Tables  V  and  VI. 

'The  writer'*  own  limina  are  lower  than  those  of  any  of  the  subjects. 
Abnormal  keenness  of  smell  hna  persisted  from  childhood,  in  spite  of 
the  usual  shnie  r>(  "colds," 

'  For  the  effect  of  atmospheric  moisture  in  Zwaardemaker's  method, 
SM  Chapter  I,  Section  >. 
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TxauK  II,    CojfsscuTivK  Rksults  of  Oxk  SunjKCT,  T. 


i»S 


DATS. 


Not.   9. 

'3 

■6, 

■9. 

30 

Dec.  10, 

14. 


t6. 


Jan.     8, 
II. 


11, 


Feb.    1, 


5- 
■  a. 


StnSTAKCR. 


Tola 
twlMm 


RumUd 
leather, 


AtofcEtida, 


iMtber. 

AMfmida, 


RuhUii 
leather, 
Aufcetidi, 


Rassiaa 
leather , 
CcdAr. 


AtaftKtide, 


CoumaHne. 
ticllwroplnt. 


inmL 


R. 

L. 
R. 
L. 
R. 
L. 
R. 
L. 
R. 
L. 
R. 
L. 
R. 
L. 
R. 
L. 
R. 
L. 
R. 
L. 
R. 
L. 
R. 
L. 
R. 
L. 
R. 
L. 
R. 
h. 
R. 
L. 
R. 
L. 
R. 
L. 
R. 
L. 
L. 
R. 
L. 
L. 
R. 
I.. 
R. 
L. 
R. 
L. 
R. 
[.. 
R. 
R. 


NO.  a( 
nlu«a 
•»«■- 
•f«4. 


6 
6 

3.4 
3.3 

4 

4.3 

4 

4.3 

4 

4 

4 

3 

3 
'.i 

a 

3." 

>.i 

3.1 

3 

a.3 
3.> 
3.1 
'.3 
i.i 

3.  a 
3.» 
■  •> 
3-' 
4 

4.9 
3.4 

3 
1 

3 
3 

3 

4 


to 

» 

U 

44 
M 
44 
8 

13 

9 
8 

'3 
9 
8 

'3 
9 
II 

13 

4» 

13 

u 

13 
13 

56 
38 


ArW 


4(1) 

5(1 

3(l> 

3(») 


a™ 


r. 


6(4) 
5(1) 


2« 


3« 


81^ 

ti 


-tzj 

5(61 


Diatarbiag 
UctOTR. 


Bxh*nitlOD. 

iOfneral  1 

Kibauition.    ) 


Bxbauatioti. 


Bshauition. 
Bxluuatlon. 

iHihauMlnn. 
OcMial  UllKue. 
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Tabi,b  II.— 

Continued. 

DA.TE. 

Substance. 

intn;, 

Nq.  ot 

»ver- 

■  ged. 

r 

Aro 

1 
Aru  Ar 

Ar 

r 

Disturbing 
factors. 

Feb,  13 

Heliotiopine, 

L. 

13(0 

1I(3)IH 

a 

R. 

3 

48 

18(0) 

i7Ci>i")4 
I5(i)|i7« 
i3(o>U5 

3 

L. 

20(2) 

3 

i8, 

R. 

2 

38 

17(0) 

A 

L. 

I4<3) 

lI(o)JI3^ 

3 

R. 

3 

48 

i5{o)i6,4 

3 

h. 

19C5) 

r4(o),i6>4 

3 

16. 

R. 

2 

37 

13(0) 

:o(o)!ii>i 

2 

L. 

13(1  J 

8(1) 

10 

3 

R. 

3 

47 

'9(') 

14(3  J 

I6J4 

3 

L. 

>.a 

i6(-i 
13(0 

9(3) 

13J4 

4 

Mar.    I, 

R. 

3 

37 

8(0) 

•oH 

3 

General  latisDC. 

L,. 

13(2) 

8(0) 

10 

3 

R. 

3 

47 

■8(1) 

15(0) 

16H 

3 

L. 

18(0) 

15(1) 

i6ji 

3 

3. 

Valerianic 

R. 

3 

18 

IS(3) 

14(3) 

9(1) 

13 

A 

Paogmcy. 
Exhaufttioa. 

acid. 

L. 

7(3 
»3(i) 

it»4 

A 

R. 

a 

38 

I8{i) 

iSJi 

3 

L- 

a.3 

16(2) 

9(3) 

13ji 

3 

8. 

R. 

2 

18 

13(1) 

3(3) 

8 

2 

L. 

3 

12(1) 

4(3) 

8 

3 

R. 

2 

38 

■6(2) 

6(4) 

11 

4 

L. 

'■2 

i8(-) 

S(o) 

nji 

3 

18. 

R. 

3.1 

18 

15(3) 

4(-J 

9!J 

A 

r General  (■- 

L. 

2 

■5(3) 
34(3) 

3(3) 

9 

2 

J  tiffuc.     NoAe- 
)  bleed  duiinE 

1 

R. 

3.1 

38 

ii(-) 

17W 

a 

(the  dny. 

1 

L. 

3 

20CO 

11(0) 

"5« 

3 

19. 

R. 
L. 

3.3 

iS 

11(1) 
i*(o) 

5<0 

8 

2 

trriutioo  af    1 
nasfll  mem-     1 
branes-             t 

,  SibauAllaD.   J 

R. 

3.3 

38 

16(1) 

10(4) 

13 

3 

L. 

I 

17(0 

10(3* 

i3.« 

3 

3', 

R. 

3 

18 

i3('l 

7(3) 

10 

A 

Initatioa  ot 
□aital  mem- 
bra nel' 
Smell  o[ 

L. 

3.3 

13(0) 

7(0 

lO 

A 

R. 

3 

38 

16(1) 

'3<i> 

tAH 

3 

L. 

2 

18(1) 

n(a) 

H}i 

3 

tobacco. 

a6. 

Citral, 

R. 

2 

13 

8(1) 
8(1) 

S(*> 

6X 

3 

Irritatioa  of 
nasal  mem- 

L. 

3.3 

4(2) 

6 

3 

btaoea. 

R. 
L. 

3.1 

3.3 

38 

13(0 
13(2) 

8(-) 
7(1) 

lOji 

9M 

3 

3 

HomatroptQ 
freihlj  put 
Into  like  ej-ea. 

Apr.  16, 

R. 

1.2 

'3 

7(- 
13(0) 

0(0) 

3>i 

4 

L. 

3 

2(1) 

5 

3 

R. 

3 

38 

4(3) 

8 

4 

L. 

3.3 

13(1) 

5(3) 

8>i 

3 

T.  whose  resnlta  aeem  beat  fitted  to  be  tised  aa  an  illaatratlon. worked 
twice  B  week,  as  a  rule,  during  the  titne  covered  b^  this  Table.  No 
difference-deter  mi  nations  obtained  from  her  during  this  time  hj  the 
method  of  just  noticeable  differences  have  been  omitted.  In  October, 
we  worked  with  her  once  a  week,  bat  were  occupied  chiefly  in  finding 
atimnlui-limine.  She  also  worked  for  ns  several  hoars  late  in  the 
sprine  with  resnlts  which  did  not  differ  materially  from  those  em- 
bodied in  the  table.  The  fonrth  column  of  the  Table  Kires  the  number 
of  valnes  averaged  to  obtain  the  figures  given  in  the  columns  headed 
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^n  and  Arw.  If  two  figures  itaad  an  a  line  in  llic  fourth  colamn.  the 
firtt  rc/er»  to  A''!'  ""d  the  icroud  to  Arw.  One  fiRUrcreien  not  to  both 
together  but  to  *«ch  alike.  The  nuuben  In  pamthcHi  are  all  tucaa 
variaijoa*.  A  da*h  In  par«oihe«««  mcaiu  that  the  nnmber  by  which 
it  ttJin<1s  in  not  an  aTcfage.     In  the  colnnn  beaded  Ar,  fvt  the  aakt 

r 
ol  btevit<r  value*  greater  thon  %  are  indicated  hy  the  letter  A;  valuea 
e^iual  to  }i  or  Icm,  but  nearer  to  >i  than  to  ,^t.  are  indicated  by  the 
figure  3 :  rstiipt  equal  to  %  or  nearer  to  %  than  to  )j  or  to  %,  by  the 
figure  3 ;  valnci  equal  to  U  or  nearer  to  %  than  to  >i  or  to  \,  by  the 
lignic  4  :  values  e(|tial  to  I  or  nearer  to  {  than  to  U  or  to  \.  by  the  fig> 
ure  3 ;  values  equal  to  (  or  greater,  bat  nearer  to  )  than  to  {.  bv  the 
figure  6l  and  value*  Icsa  than  \,  by  the  letter  Z.  Uvciy  aobject 
•ometirDCt  moved  the  cylinder  hcyonit  the  ctandard,  and  the  reading, 
If  taken  at  itU.  could  be  wnlteii  only  aa  a  uiinna  (quantity.  Tbia  croM- 
ios  of  the  standard  almo*t  never  occorrcd  with  the  flaid-maotle 
olfactometer,  and  when  it  did  the  error  waa  tn  enaily  esplained  that 
the  reading  waa  not  taken.  Between  November  9  and  the  time  when 
the  liquid*  were  first  u*cd,  two  act*  of  arefage*  were  obtaiucd,  the 
fir*t  by  excluding  and  the  Hccond  bv  including  these  negnllve  quantj- 
lie*  wfhen  tliey  occurred.  In  Table*  IV,  V  and  VI.  only  value* 
repre*cniing  do  negatire  qnantjtic*  and  diSerlng  from  avctage*  of 
the  Mime  >crie«  with  the  addition  of  auch  quantlllca  by  Icm  than  % 
are  included  In  the  eunmeratiou.  The  averagea  encloMd  in  iqiun 
btnckcti  in  Table  II  were  found  by  including  tninua  qoantltiea  In  the 
average  valuet  of  An  and  Ant.  Krom  all  nnbrackcted averages,  nega- 
tive quanlilie*  are  excluded.  A  dath  in  square  brackets  iudicate* 
that  the  corrcapouding  value  of  Ar  i*  iuelf  a  negative  quantity. 

The  effect  of  some  of  tlic  disturbing  factors  which  are  con- 
stant can  best  be  illustrated  lu  connection  with  this  Table. 
Besides  exhaustion,  adhcsiin,  and  the  tendency  to  judge  in 
terms  of  kBiid-movemeut,  which  we  call  tor  short  "the  move- 
ment-error." some  obstrnctton  of  the  naital  passages,  some 
slight  com pcnsa ting- smdis,  auch  as  that  of  the  absorbent 
cotton  used  to  wipe  the  inhaling- tube,  and  some  dlHtraction  of 
the  attention  in  manipulating  the  large  instrument,  must  be 
taken  for  granted  with  all  the  subjects.  Only  marked  ex- 
haustion is  expressly  noted  in  Tnblc  II.  Another  source  of 
error  which  comes  into  operation  with  asafcctida,  oil  of  mace, 
Ruadan  leather,  and  all  the  litiuids  except  coumarine.  hclii>- 
tropine  and  musk  is  the  escape  of  odor  t>ctwccn  the  cylinder 
and  the  tube.  The  effect  of  this  circumstance,  which  tvna 
mentioned  in  Section  3  of  Chapter  3.  must  be  to  make  the 
value  of  ^r  too  large,  because  it  nukes  the  standard  larger 

r 
than  the  instrument  indicates.     If.  for  example,  r  on  the  in- 
strument is  30  mm. ,  but  really  is  25  mm. ,  and  A  r  is  found  to  be 
5  mm.,  then  a  r  will  be  nominally  %  while  really  it  is  \. 
r 

As  we  explained  in  di.^cus3ing  the  disadvantages  of  the 
method  of  just  noticeable  differences,  the  efficct  of  the  move- 
ment-error is  to  make  the  value  of  ^  smaller  for  the  larger 

r 


Ah 
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c^t-ira-.J^  asc  thus  :o  conceal  the  operation  of  Weber's  law. 
I:'  we  1  jok  now  at  the  values  of  ~  r  in  Table  II,  we  shall  see  at 

r 
a  glance  ihii  this  variation  exists.     It  should  be  noted  that 
s;  TsrUd^n  in  the  order  of  the  standards  will  eliminate  the 
mcveaect-eiTor.     If  the  smaller  standard  is  given  first  and  a 
ceruia  habit  of  movement  acquired,  this  habit  will  make  ir 

r 
Kit  the  larger  standard  too  small.     If  the  habit  is  acquired  in 
connection  with  the  larger  standard,  it  will  make  —  r  for  the 

r 
smaiJer  too  large.  It  is  true  that  if  the  standards  were  alter- 
nated by  single  determinations,  rather  than  by  shon  series,  a 
habi:  of  movement  would  be  less  likely  to  establish  itself,  but 
snc^  a  procedure  is  excessively  confusing  to  the  subject  in  the 
case  of  smell,  and,  moreover,  all  work  done  with  the  smaller 
siaadard  after  the  organ  is  blunted  with  the  larger  is  more  or 
iess  sTisatisfa^torr.  If  the  distance  between  the  standards 
aad  the  stimuli  offered  as  decidedly  greater  or  less  were  kept 
not  absolutely  but  relatively  equal,  the  movement-error  would 
be  concealed.  The  fact  that  these  distances  cannot  be  kept 
absolniely  equal,  if  the  stimulus  of  comparison  is  to  be  accepted 
as  such  by  the  sul^ect,  is  in  itself  no  small  confirmation  of 
Weber's  iaw.  As  a  matter  of  fact,  they  were  kept  as  nearly 
eqna]  as  possible,  both  to  avoid  concealing  the  movement-error 
Kic  ;o  minimize  exhaustion  by  strong  stimuli.  They  often 
varicc  in  the  same  series  as  the  subject's  organ  became  blunted 
to  all  ci5eraices  and  then  ieco\"ered  itself,  but  in  general  for  a 
standard  of  10  or  15  mm.,  the  difference  was  made  10  mm.  : 
for  a  siandard  01'  so  or  50,  15  ;  for  a  standard  of  40  or  50.  20. 
aad  for  a  standard  of  60  or  70.  25. 

The  zi:)ving  back   and   forth  at  the  limen    is   some  safe- 
guard ag'aiTist  the  error,  yet  the  tendency  of  .:.  >  to  be  smaller 

r 
for  Vat  larger  standards  is  apparent  in  the  results  of  subjects 
wbi^se  anei:ti>~n  was  good  and  whose  movements  were  careful. 
Thus,  i:  is  particularly  well-marked  in  the  work  of  Se..  who 
was  cenair'.y  no;  inferior  to  any  of  our  subjects.  Moreover,  the 
stt^t  tendeucj'  shotted  itseif  when  the  differcnt  standards  were 
usei  0=  differei::  days,  and  a  habit  iu  such  nice  adjustments 
couJd  scarcely  persist  from  day  to  day  or  week  10  week  with  so 
Ijttie  practice.  If  ,il  the  movement -error  is  one  explanation 
i.f  :he  variatj-m.  .;  Oie  escape  of  odorous  vapor  is  in  some 
cases  aai'tber.  The  equal  ihouph  niimc.i.«ure>.i  increment  is 
a  i&rgtr  rraction  of  the  smaller  standard  than  of  the  latter. 
If  C't:r  standards  are  ;o  and  40  and  the  increment  is  4.  while 
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A  r^  }(  in  both  cases,  then  A  r  will  be  6  in  one  case  and   i  [ 


io  the  other,  and  we  must  write  the  values  of  t^r  ^  and  H- 

r 
Wc  bclie\-c  that  (3)  a  fonnttous  circomsunce  in  conocctioo 
with  the  <.tandard  olfactometer  is  atiotber  factor  in  the  same 
result.  L'suallv.  the  last  n]o\-ement  made  by  the  snbjcct  is  an 
outward  movement,  lie  moves  from  a  point  decidedly  differ- 
ent from  the  standard  to  subjective  equality,  and  then  a  little 
way  back  again, — in  and  out  once  or  of^encr.  In  moving  the 
cylinder  the  hand  b  s[>t  to  slip,  and  the  accidental  increment  to 
A  r  is  a  larger  fraction  of  tfae  smaller  nUodard  than  of  the  larger. 
Adhesion  is  not  a  factor  io  the  case,  for  it  is  lar|^  for  the 
larger  standard,  varies  with  the  length  of  the  deteraii nation, 
has  an  opposite  effect  upon  a  ro  and  a  rw,  and  is  balanced  in 
an  indefinite  n'ay  by  exhaustion. 

Il  tbauld  be  noted  in  Tabic  It  tb*t  at  fir«t  ^r«  U  luaally  (lightly 
larfcr  tbaa  Ar«.  but  tbm  with  prjicticc  tbit rar iation  b  rcrcneil.  Tbe 
iMiatal  effect  of  cxbau<it>oa  :•>  to  make  &iTO  laiser  iban  ^ru.  foi  ex- 
bADitloo  doc*  DOI  aSect  tbc  aiaodatd  *t)mnltti  aud  ilimolui  of  cooi- 

fiiHson  «i]uaUy.  bai  pro|[rcwr»  all  Ibc  time  tbat  thr  latter  it  maaipu- 
ated.  Thi>  tendcn^  U  ip  ■  niaaacr  checked  by  tbc  tittK-crror  Bud 
by  Bilhoion.  (See  Chapter  I.  Section  4.)  Now  Bf..  the  one  tubjcct 
who  hi'l  had  none  csperieocc  is  tmcll-cxpcriioeiita  bclort  the  bcgin- 
nicKof  ttaiscoune.  lendnKrotn  tb«  first  to  make  Arvgfcatertbati  An. 
All  the  other  sat>jcclKat  lint  made  Afv  p-eater  than  Am.  but  all  ex- 
cept Kps--  ^'  *"*'  ■^^-  ctaan^«d  tbe  tcndcDcy  w'th  pnteiice  or  tiecao 
to  do  »o.  Rod.,  jV.  and  T.  allered  il  Ten-  soon  and  decidedly.  Wtth 
St.  the  value*  were  oiuallj  almcnt  equal.  Thi*  atlcialioa  with  prac- 
tice aeema  to  show  that  exhaaiition  canaea  more  disturbance  than  ad- 
hcaion  aod  the  time-error  put  lof^tber.  Tbt*  i>  what  we  ihould 
expect,  lor  although  tbe  *ub<ec(  ccatcd  while  the  tube  wa>  bctoK 
cleaned,  ret  tbe  rcmoral  of  adlte«inn  was  abtolnie.while  the  recupera- 
tion of  the  organ  was  leu  compiclc  each  time.'  Wc  ncTCt  can  be 
qnitc  *ure.  bowcTcr,  whether  cxbauntioii  is  really  dtcreiuiug  the 
■tren^tb  of  stimnli  regularly,  or  ii  blunting  all  diBneneei  or  making 
all  moTcneuts  haphazard.  When  a  tul^eci  cotnplaiDed  that  bis  noH 
(elt  "bol,"  "dry,"  ■"rongh,"  "•erapy,"  "tore,"  or  '■nnmb,"  hla 
movemtnts  wrre  often  erratic,  and  the  •mallrr  stimulnt  Kiinetimes 
seemed  ai  atrong  as  the  larger,  which  profaablj  stanucd  the  already 
weary  organ  in*tautly.  The  dryac**.  nodonbt.  waa  due  to  the  vigor- 
ou*  breathinc.  Tbe  tongue  of  a  fever-patient  will  beeotne  mncb  otore 
parched  and  black  if  tcspiratton  tbroueh  the  nose  is  obstmctcd. 

The  oriKinal  ttii'lencj-  in  make  A'vtlecideillykitialter  iban  Ant.  and 
the  diSciMty  of  findinu  the  lower  itimnlns-Iimen  are  probably  due  to 
the  laiiM  cause.  Koih  cumatalive  (timaUiioD  and  memory  after- 
ImaRa  mi^bt  produce  the  t^iiilenry.  thuugh  iMtb  would  be  conntcr- 
BCtM  in  a  meaanrc  by  the  moving  to  and  fro  at  tbe  limen  Against 
both,  the  (ubtect  would  learn  to  gnaid  in  a  ntcamre-  Be.  tncotwurd 
"  after-images  "  of  cocoa-butler,  and  St.  tA  tola  b«lMm.  frequentl* 
a  subject  would  complain  that  becoald  not  "  get  tbe  strong  smetl  oni 
of  bt*  i»o*c." 


*  Zwaardemaker :  o/.  tit.,  pp.  30^104. 
Joes:*  At.— 9. 


130 


GAMBLR ; 


In  the  mean  rariatioDB,  a»  a  whale,  (l  iti  imiMMiblr  to  tracv  any 
teDilcDcy  to  be  Iht){ct  in  judKmcuti  made  with  cefcTPHC?  to  the  larger 
•taodard.  Though  tkc  UrfEcr  tlundard  wn«  usually  j^ifeii  laal.  the 
effect  of  exbaustioa  in  producic);  eiTBtic  jmlginenls  toKanI*  itie  end 
of  the  hour  »cen)»  to  have  licen  balanced  by  a  certain  lack  of  pinctice. 
At  the  Scjjiniiiiig  ol  the  hour,  tfierc  Isaiiortof  cojiicioutBwltwaidncM, 
cbaracteriilic  ol  the-ie  3incll')nd(;iuents  when  Rnt  altempleil.  It  it 
iflipMaible  to  draw  Irom  our  ri^urci  aoy  concluiian  in  regard  to  the 
dalleacy  of  iiuantitalire  Miitiblc  <liMrtaiiuiition  in  ctncll.  The  v*ria- 
tion*  were  evidently  cant  roll  eH  to  b  great  extent  by  tlie  pecsliui- 
tie*  of  the  initmment  and  the  »abje«t'«  habit  of  movement,  and 
it  muM  be  coiifeaaed  that  from  day  to  day  the  effect  of  practice 
npon  them  wai  pot  very  dearly  marked.  All  the  Mbjtcta  had 
amallct  mean  variation*  when  uamjc  the  6uid-inantle  a1fact<HDMer, 
bat  lhi4  fad  CAD  tiitnlly  have  been  due  to  practice,  for.  altliough  the 
other  iu»trument  wa«  used  firat  in  every  case.  /foi..  Rag.  and  7".  re* 
tsnicd  to  it  after  usin^  the  laree  innirunient  for  a  while,  and  ahowed 
thaaame  mcao  rarifltioiiti  an  tliey  did  at  the  l>cginnlnf!.  Moreover, 
the  difficulty  of  turning  the  screw-head  of  the  large  inatrnmeut  and 
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SCajKCT. 

VALinS  OF    --- 

r 

GnyVBft 

Be. 

H.H.H.  B.U W.Hand iVi. 

rublwr, 

iV  w.  fi  and  ^, 

D. 

Aw.fS.  ilw.lj 

Se. 

k\  w.  iS,  H  w.  H.  H  w.  ij.  iJ  w.  ft 

Coumarinc, 

Be, 

H.  H 

Bi. 

Hw.fi.  Hw.  ii.Hw.  H.  Hw-H 

C. 

il.  H.  H.  Hw.  H.H.Hw.  H. 
Hw.  fi.  Hw.  J} 

D. 

it  w.  \\.  H  w.  H 

K. 

Mw,  M.  Hw-iSV.  Hw-tVj 

M. 

JJ.H.  18  w.H.Hw.H.  Hw-« 

N. 

P. 

?1  w.  i»,V  H  w.  AV  ■ 

Rob. 

H  w-  t'A.  ^  w-  t'A.  H  "■  H.  H  w.  h. 

H  w.  H.  il  «•■  H 

Rog. 

H  w.  H.  H  w.  H.  n  w.  H.  il  w.  H 

Se. 

Vi  w.  H.  H  w.  H.  il  «■.  II.  H  w.  tt 

Sh. 

H.  iVt.  H  w- H- H  «■■  H 

T. 

iV. 

wsber's  law  to  shbll. 
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the  prapetuitjr  of  the  movftbtecjlinder  of  the  «tiiel1  initTnment  lor 
•llpMDg  BT«  quite  eiiotiKb  to  expUJa  the  (act.  Tlie  mean  T*rialion> 
of  tiob.,  flog.,  St.  and  SA.  closely  resembled  tbote  of  T..  botb  in  alic 
•od  in  degree  ol  DiitformUy.  Tboie  of  ffe.,  Bi.,  C,  M,  and  N.  ran 
hif{titr.  and  wert  titutc  IrretiulHr.  Tbi»  fact  WH  uiidotibtcdly  dne  to 
hasty  moveincDts  in  the  cnsci  of  Bi.,  C.  and  M.,  aod  to  exbautliou  is 
the  cases  of  Be.  aiict  .V.  D.'i  nienii  vsrintton*  were  large  and  irregu- 
lar in  (he  bcKinniiiK.  but  improvciJ  with  bis  0taDn«r  of  movinj;  the 
crlJDdcr,  and  A'.'s  also  were  large  at  first,  but  Gnellr  approximaled  to 
/.'a.  y.'a  were  suspiciously  small,  as  imall  with  Ibe  fioid-maatle  as 
with  tlie  ttaodard  ol  facto  at  etcr,  and  indicated  the  movement -error 
beyond  a  doubt- 
Results  coDoected  fay  W.  ("  with  ")  were  found  on  the  same  day 
(or  tbe  aaiue  iio«Iril.  The  values  obtained  with  gray  rubber  were 
cboaen  for  illustration  because  vulcnnired  rubber  was  used  with  three 
diSereni  methods,  and  tbosc  obtained  with  coumariue  were  talceu 
b«cauftc  tlii»  scent  was  used  with  all  lite  Ihirteeu  subfccta.  Both  seta 
■re  fair  samples  of  the  whole  ronssof  results.  The  series  o(  Be.  and  D. 
with  Rray  rubber,  and  of  Bi.,  C.  K.,  Af..  A'..  Hob.  and  Sh.  with  cou- 
mariiic,  ^ive  pretty  clear  indications  of  the  valiilily  ol  Weber's  law. 
That  of  &.wtth  rubber,  and  those  of  D.,  P.,  Ko£.  and  Sh.  with  couma- 
rine,  indicate  the  Operation  of  the  law  simply  by  the  (act  that  a*  a 
rnle  the  numerators  of  the  (ikctlona  with  Che  Urjjer  denomluatoti  arc 
larger.     The  series  of  J/,  and  T.  with  coumanne  are  too  short  to 

f<roveBnythint;by  tbemaelrea.  A  aerie*  in  which  iticnunteraloriof  the 
(actions  with  the  larger  denominators  are  persistently  smaller  than 
those  of  the  fractions  with  the  smaller  deoomiDaiors  ot  equal  to  them 
may  be  counteil  as  tending  to  'lisprovc  the  law. 

In  the  complete  set  of  rcsn  Its— coon  ting  the  reaalta  of  one  subject 
with  one  substance  as  one  series— there  arc  53  aeries  for  solids.  Oat 
of  these,  15  indicate  Weber's  law  clearly :  14  indicate  it  faintly;  11  long 
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Approximate  yalutt  of  —  obtained  for  Pairs  of  Standard  Stimulus- 

Inttmities  Stnied  under  Iht  Same  Conditiont, — vit : 
Subject.  Nostril,  Subitanct,  and  Hour. 


ii.r 

CO 

(2) 

(a) 

Ca) 

(1) 

(I) 

(>) 

(3) 

— — 

r— 

f^— yfl 

fjT 

f 

r=a 

or3a+ 

r^:a 

a+{a 

r^=a 

o«a+ 

f^=fl 

«+<« 

A.  V. 

C. 

C. 

C 

C. 

C. 

C. 

C. 

c. 

)J<(A) 

30 

3 

14 

1 1 

to 

7 

1 

HW 

7 

7 

5 

5 

35 

I 

'4 

4 

J^(J) 

X(4) 

34 

'3 

7 

10 

35 

57 

46 

32 

9 

33 

31 

7 

6 

34 

'7 

3' 

1(5) 

3 

II 

9 

12 

3 

3 

3 

13 

HW 

5 

4 

3 

5 

1 

4 

>J<(Z) 

1 

3 

t 

13 

1 

2 

S 

ToUl, 

74 

74 

6t 

6t 

95 

95 

90 

90 
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}i             H             H             i            i 

<i 

40 

40 

30 

A^ 

30 

"\ 

/   A    \ 

30 

..  \ 

Jy  \  V 

10 
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Curves  Ili-ust rating  the  Values  of  Ar  for  Solids  whek  r=tt 

r 
AND  ao  OR  20+.     (See  Table  IV.) 

aeiies  are  of  doubtful  interpretation  ;  13  series  are  too  short  to  prove 
anythiog ;  and  1  tend  to  disprove  the  law.  Out  of  39  series  for  liquids, 
24  indicate  the  Ian  clearly,  and  II  do  so  faintly,  while  3  are  too  short 
to  count,  and  only  i  tends  to  disprove  the  law. 

We  may  now  proceed  to  the  l^bles  which  aummariie  the  evidence. 

As  noted  before.  Table  IV  enumerates  only  values  for  standard* 
which  can  be  paired  as  sensed  under  the  same  conditions.  The  left 
column  of  each  pair  of  colmuns  enumerates  valnes  obtained  tor  the 
smaller  standards  in  the  pairs.  The  columns  headed  (l)  enumerate 
values  for  standards  of  which  one  was  twice  as  strong  as  the  other, 
or  more  than  twice  as  strong.  The  columns  beaded  (a)  enumerate 
values  for  standards  of  which  one  was  less  than  twice  as  strong 
aa  the  other.  All  values  obtained  for  standards  which  can  be  paired 
are  included.  A.  V.  stands  for  "  Approximate  Values,"  and' C  for 
"Cases." 

We  believe  that  we  have  accounted  for  the  tendencj-  of  A  r 

r 
tvi  lie  somewhat  smaller  for  the  larger  standards.  In  Table  IV, 
however,  it  is  clear  that  the  errors  to  which  this  tendency  is 
vUic  do  not  serve  to  conceal  the  operation  of  Weber's  law.  '  If 
wttnin  absolute  differences  of  smell- in  tensity  were  sensed  and 
1  •  liir  a  given  standard  were  >i,  then  for  a  standard  twice  as 

■ 

»livWS  it  should  be  yi,  not  \i. 

l\(Mcs  V  and  VI  are  arranged  to  show  snch  variations  as 
isv»>  frtim  subject  to  subject,  and  substance  to  substance.  That 
n  iii.»\  K"  seen  that  each  subject  used  a  variety  of  substances, 
.mkI  ih^t  the  different  subjects  used  the  substances  in  different 
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Curves  Illustrating  ths  Valdss  of  At  por  LiQUtDS  whsn  r— a 

r 
AND  aa  or  aa+.    (See  Table  IV.) 

Of  these  carves,  tbe  heavy  lines  give  tbe  valnes  for  tbe  amaller, 
and  the  broken  lines  for  the  larger  standards.  The  ordinates  give  the 
unmber  of  cases,  and  the  abscisss  approximate  valnet. 

orders,  we  preface  tbe  Tables  with  the  following  list  of  snb- 
staoces  as  used  in  order  by  each  subject : 

Be.  Black  rubber,  tolu,  coco&-butter,  asafcetida,  Russian 
leather,  gray  rubber,  coumarine,  beliotropine,  valerianic  acid, 
citral. 

Bi.     Cocoa-butter,  coumarine,  vanilline. 

C.  Gum  benzoin,  oil  of  mace,  cedar,  coumarine. 

D.  Gray  rubber,  gum  benzoin,  oil  of  mace,  coumarine,  oil 
of  camphor. 

/C.  Tolu,  rose-wood,  asafoetida,  Russian  leather,  gum  am- 
moniac and  gutta-percha  from  Utrecht,  oil  of  mace,  coumarine, 
musk,  ethyl  butyrate. 

A/.     Cocoa-butter,  coumarine. 

A^.  Black  rubber,  tallow,  musk-root,  rose-wood,  oil  of 
mace,  beliotropine,  oil  of  camphor,  vanilline. 


134 


GAHBI3: 


P.  Gum  ammoniac  and  gutta-percha,  home-made,  glycer- 
ine soap,  oil  of  mace,  coumarine,  oil  of  camphor. 

Rob.  Glycerine  soap,  gum  ammoniac  and  gutta-percha, 
home-made,  oil  of  mace,  coumarine,  vanilline,  cedar,  gum  am- 
moniac and  gutta-percha  from  Utrecht. 

Rog.  Black  rubber,  paraffine,  coumarine,  oil  of  camphor, 
caryopbylline,  gum  benzoin,  oil  of  anise,  laudanum. 

Se.  Tolu,  rose-wood,  tallow,  asafcetida,  musk-root,  gray 
rubber,  oil  of  mace,  coumarine,  musk,  ethyl  butyrate,  citral, 
caryophylline,  allyl  suphide. 

Sh.  Black  rubber,  cedar,  gum  ammoniac  and  gutta-percha, 
from  Utrecht,  coumarine,  oil  of  camphor. 

T.  Tolu,  Russian  leather,  asafcetida,  cedar,  coumarine, 
heliotropine,  valerianic  acid,  citral,  pyridin  and  yellow  wax. 

The  fact  that  the  order  was  not  varied  more  extensively  and 
more  systematically  was  due  to  practical  difficulties  with  the 
apparatus. 

Tabi,s  V.       Appkoximats   Valubs   of  ~  Ar&angbd  to  Show 


Variations 

FOR 

Ikdividuai,  SuBjacTs. 

MaiHTc 

Nu«b..o.C»«    r^-^^^^a-^i 

Total 

Subject. 

of 

Stimuli 

number 

Ol  CBMi. 

>X(A) 

fiUi 

»ii) 

}fU) 

1(5) 

i(6) 

<1(Z) 

B«. 

s. 

6 

9 

4 

6 

s 

I 

3 

L. 

S 

5 

iG 

S 

5 

I 

I 

Bi. 

S. 

4 

4 

I 

3 

12 

L. 

I 

9 

4 

I 

3 

3 

30 

C. 

S. 

6 

3 

7 

3 

5 

I 

3 

36 

L. 

i 

6 

3 

12 

D. 

S. 

9 

4 

3 

6 

i 

33 

L. 

7 

6 

3 

16 

K. 

S. 

3 

G 

13 

S 

I 

2B 

L. 

1 

6 

13 

9 

I 

30 

H. 

S. 

I 

3 

3 

L. 

I 

3 

4 

I 

8 

N. 

S. 

4 

3 

13 

13 

5 

3 

8 

48 

L. 

I 

I 

10 

7 

3 

3 

34 

P. 

S. 

5 

4 

2 

r 

3 

14 

L. 

3 

6 

4 

3 

16 

Rob. 

S. 

i6 

4 

10 

II 

I 

3 

44 

L. 

a 

I 

8 

7 

1 

I 

20 

Rog. 

S. 

I 

4 

5 

3 

18 

L. 

I 

31 

6 

3 

I 

33 

Se. 

S. 

8 

4 

II 

14 

10 

3 

a 

53 

L. 

I 

19 

40 

39 

3 

93 

Sh. 

S. 

3 

3 

4 

4 

13 

L. 

I 

9 

3 

4 

I 

18 

T. 

S. 

6 

5 

II 

13 

la 

3 

3 

S' 

I,. 

6 

" 

3A 

6 

I 

4 

53 

Total, 

78 

95 

i$i 

175 

76 

37 

36 

73B 

^^^^^^^^^^P                                      LAW  TO  SUKLL.                                 t3S           ^H 

^^^^V        It  will  be  seen  that  there  is  very  little  \'ariatioii  Id  tfae  value         ^^| 

^^V          of  A  r  from  class  to  class  of  substances.    AUof  Zwaanlcmaker's         ^^| 

^H           classes  nre  reprvNctiled  among  eillKT  the  solids  or  the  liquids        ^^M 

^H           except  Class  IX.  that  of  uauscating  f^mells.     We  could  not        ^^M 

^^B           obtain  ^ na^j-ris /alida  or  Indian  »tin)c-wood  ("Scatulhulz  ")         ^^H 

^^M            in  the  American  market,  and   wc   did  not  try  soon  enough         ^^H 

^^B            to  get  it  from  Europe.     Vaiialions  in  the  results  of  individual         ^^H 

^^M            subjects  Are,  hotvcvcr,  due  to  variations  in  the  substances  used.         ^^H 

^^h                                                          Tabls                                                                  ^H 

^^^H             Appnximalt  Valuti  of  t^r  arranged  to  tkow  Variatiom  for              ^^^k 

^^^■i                                                 Difftrtnt  Sttbttamcti.                                                  ^^H 

^^^r                                                PART  I.    sotins.                                                ^^1 

^^^P                          SunSTANCX. 

Numberofc««s{„;pro''iira.T.g; 

>i(A) 

I 

3 

i(4) 

i(5> 

1(6) 

<i(Z) 

^H                Yellow  wax 

^^ 

^H 

^^H             RuMion  IcBthec.    I, 

) 

4 

3 

6 

I 

^^H 

^^1              Oil  of  mace.     II, 

»S 

II 

10 

^H 

^H              CocoA.t>uucr.     II  (})> 

3 

3 

5 

3 

5 

^H 

^^B              Rocewood.     It. 

I 

10 

10 

1 

1 

^H             Cedar. 

9 

3 

4 

^^1             Tolu  balAuia.    Ill, 

3 

6 

3 

3 

^^H 

^^H             Ouro  bcnioin.    Ill, 

G 

a 

8 

6 

5 

I 

1 

^H 

^B             Mnnk-root.    IV. 

I 

6 

7 

3 

t 

I 

^^H 

^H              BUck  rubber.     V, 

t 

4       S 

6 

4 

^H 

^^1             Oray  rubber.    V, 
^^1             ABM  crtlda.     V, 

3 

4 

10 

S 

1 

^^H 

14 

6 

5 

^H 

^^H              Gum  amnioniac  and  KUlla- 

^^^H 

^^B                pcrcba. 

^H            (1)    Weaker    cytiudcr    Ir. 

^1 

^H                         Utrecht, 

1 

3 

4 

3 

] 

I 

^H 

^^B             (3)    Stronger  cylinder  fr. 

^^H 

^H                            Utrecht, 

1 

I 

5 

7 

1 

I 

^H 

^^H             (3)    Home-made  cylinder. 

10 

3 

I 

1 

I 

^1 

^H             Paraffine.    VII, 

3 

3 

3 

^H             Mutlon-Ullow.    VII, 

5 

3 

4 

^^H 

^^1             Glycerine  eoap. 

3 

4 

t 

1 

^H 

^H 

60 

i1 

83 

86 

SI 

18 

as 

^1 

^^H             Valuo  (or  oil  o(  mace,  asa- 

^1 

^^H                (ceti<1a.  aad    home-made 

^^H 

^^H                  cyliDder   of   gun  ammo- 

^^^1 

^^1                 Diac  Bod  gutta-percha. 

49 

'9 

■6 

4 

■ 

I 

^H 

^^^^^             Pinal  Tceult, 

II 

18 

67 

S3 

SO 

t8 

34 

370     ^H 

»36 
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Tablb  Vl.~Coniinued. 
Approximate  Values  *>/ Ar  arranged  to  show  Variations /or 
r 
Different  Substances, 

PART  T[.      UQUID3. 


Substance, 

Number  otca»«(      equal  to  or     1 
i.-.Mm.«;.  ui  i.M.;o  \  appro«imfthng  J 

k-       ■ 

5  B  S 

>iCA) 

1(3) 

1(3) 

K4) 

KS) 

K6) 

<KZ) 

0  0 

on  of  camphor.     II, 
Caryophyl  inc.     II, 

I 

1 

36 

8 

6 

4 

5a 

1 

3 

10 

.1 

i 

30 

Oil  of  anise.     II. 

t 

I 

I 

s 

ValeriBoic  acid.     II, 

lO 

7 

la 

3 

3" 

Ethyl  butyrate.     II, 

3 

13 

a 

6 

38 

Citral.     II, 

tt 

aft 

t 

I 

44 

Vanilline.     III. 

10 

7 

I 

4 

a 

34 

Coamarine.     Ill, 

3 

II 

-M 

.11 

7 

3 

»9 

H  el  iot  rapine.     Ill, 

I 

4 

14 

3 

b 

t 

I 

30 

Musk.     IV, 

2 

IS 

6 

I 

34 

Allyl  aulphide.     V, 

5 

3 

» 

16 

Pyridin.     VI, 

2 

3 

4 

8 

LBudanum.     VIII, 

3 

I 

I 

4 

Total. 

i8 

58 

168 

8q 

as 

9 

II 

378 

PART  in.     SOLIDS  AND  LIQUIDS. 


Nature  of  Stimulus. 

Number  of  cases/      ^q^^ltoor      1 
i  approximtttiog 

°  0 

>!(A)Ka) 

K3) 

K4) 

Us) 

i(6) 

<KZ) 

Solid, 
Liquid, 

II 
18 

18 
58 

67 

I6S 

32 

89 

50 
as 

18 

9 

34 
tt 

370 

378 

Tolal, 

29 

76 

=35 

171 

75 

a? 

35 

64a 

Almost  all  the  values  for  solids  in  which  A  r  exceeds  }4  were 

r 
obtained  with  asafcetida,  oil  of  mace,  or  the  home-made  cylin- 
der of  gutta-percha  and  gum  ammoniac.  Thus,  out  of  9  values  in 
which  D.  exceeded  ^  for  solids,  7  were  found  with  oil  of 
mace,  and  out  of  16  values  in  which  /?o/>.  exceeded  j4,  10  were 
fDund  with  the  home-made  c>-Iinder  of  gutta-percha  and  gum 
ammoniac,  and  4  with  oil  of  mace.  We  believe  that  it  is  per- 
fectly fair  to  exclude  these  cylinders  from  our  final  restilts. 
And  if  we  do  so  there  is  little  variation  from  substance  to  sub- 
stance. The  odor  of  asafcetida  and  oil  of  mace  was  very  per- 
ceptible when  the  instrument  was  closed,  and  the  mace  would 
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Curves  Showikg  thb  Approzimatb  Valdbs  of  —  ik  thb  whols 

COUKSS  OF  EXFKRIMKNTS  BV  TBK  MRTHOD  OF  JUST  NOTICSABU 

DippaRSKCUS.    (See  Table  VI,  Part  3.) 

The  heavy  line  give*  the  valnea  for  both  aolida  and  liquids ;  the 
dotted  line  gives  the  valaes  for  lolids,  and  the  brolcen  line  for  liauids. 
The  ordinates  give  the  nnmber  of  cases,  and  the  abscisste  approximate 
values. 
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scrape  oft  on  the  iulialiug-lube.  While  Zwaardcoukcr's  mix- 
ture of  gam  timmmiiac  aod  gutia-perdia  is  black  and  brittle 
like  licorice,  ours  was  ycUowisb  gray,  contained  strings  of 
l^utta-percha.  and  made  the  ii'.haliiig-iube  cloudy  and  siidcy. 
We  did  succeed  in  obtaining  stiniulus-limtuB  with  it  when  the 
iubaling-tubc  was  first  cleaned,  but  wc  bclic^-c  that  the  end  of 
tbe  tube  was  probably  soiled  mostoftbe  time  during  difference- 
dctcnni nations.  We  have  not  excluded  the  results  for  Russian 
leather  because  il.s  odor,  tike  that  of  most  of  the  liquids,  was 
just  liuiiuHl  when  (he  instrument  was  closed,  and  the  results 
harmonized  with  the  others.  Since  most  of  the  liquids  had  this 
error  of  the  equal  but  mimeasurvd  increment,  it  is  not  sur- 
prising that  the  values  of  ^  r  run  higher  for  them  than  for 


solids.  It  win  be  noticed  that  they  run  highest  for  valerianic 
acid,  which  was  particularly  troublesome  in  escaping  from  the 
instrument.  Yet  as  the  results  for  coumarine.  heliottopine. 
and  musk  show  '/i  as  tbe  most  common  value,  we  must  con- 
clude lAai  Ihi  vaiue  of  ti.r  lies  samrwAere  between  yi  and  J^. 
r 

Some  of  the  substances  .sliowed  an  interesting  difference  of 
quality  with  difference  of  intensity.  Thus  several  subjects 
thought  that  oil  of  camphor  smelt  like  nutmeg  when  weak,  and 
like  turpentine  when  strong.  The  slight  odor  of  the  parafTine 
appeared  when  a  strong  stimulus  was  given  with  coumarine. 
7'.  said  that  heliotropine  smelled  like  heliotrope  on  the  left 
(tbe  better)  side  of  her  nose,  and  like  bitter-almonds  on  tbe 
right.  (As  a  matter  of  fact  the  two  smells  are  closely  allied.) 
Se.  said  that  the  tallow  smelled  like  onions  in  his  poorer  nos- 
tril. Fluctuations  at  the  limen  were  also  noted  Coumarine 
and  heliotropine. when  weak.tvere  said  to  cume  "  in  whiffs"  or 
"waves."  and  A",  always  spoke  of  weak  smells  as  "scat- 
tered." 

Seeiion  j.     RfsuUs  of  Olhrr  Mttkeds. 

Table  VII  gives  some  of  the  results  obtained  by  the  method 
of  just  noticeable  difference*  modified  in  the  direction  of  the 
method  of  minimal  changes,  as  described  in  Chapter  I.  Section 
4.  and  shows  the  agreement  of  these  results  with  those  reached 
by  the  ordinary  method.  (.  M.  stands  for  "Combination 
Method." 

We  used  red  rubber  with  the  true  method  of  minimal 
changes  because  Zwaardcmatcr  had  done  so.  The  cylinder 
was  obtained  from  Utrecht.  The  experiments  of  which  the 
results  are  given  in  Table  VIII  extended  through  five  labora- 
tory-hours. It  is  needless  to  say  that  the  instrument  was 
miiuipulatcd  entirely  by  the  experimenter. 
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Tabi-E  VII. 
Results  of  the  Modified  Form  of  the  Method  of  Just  Noticeable 
Differenees. 


SDB- 

METHOD 

i 

33 -.j 

Ar 

STAMCB. 

AND 

t^S 

Aro' 

Aro" 

An»" 

Ar«' 

Are 

Aru 

Ar,    ^ 

B1 

Standard 

C 
it 

-- 

D. 

Gray 

1  C.  M.  ' 

R. 

4 

9 

B 

6 

10 

9 

S 

8M 

3 

rubber, 

L. 

11 

» 

3 

7 

to 

5 

7>i 

3 

rc.M.J 

H. 

A 

■» 

9 

3 

11 

14 

7 

loji 

4 

L. 

18 

9 

4 

8 

14 

b 

to 

4 

(JND-1 

R. 

A 

2 

6 

4 

5 

L- 

7 

6 

6>i;  3 

.'■=391 

R. 

4 

13 

10 

"I  !  4 

L- 

9 

10 

9K     4 

TL. 

Rose- 

(c. M.■ 
■l^=a^J 

it. 

1 

IS 

S 

3 

II 

lo 

7 

8>4'    3 

wood, 

L. 

It 

6 

3 

16 

9 

10 

9Xi    a 

{?:=;;} 

K. 

4 

14 

4 

S 

8 

9 

7 

1,. 

12 

6 

9 

■  4 

9 

la 

'oK     4 

f  c.  M."I_ 

R. 

3 

10 

■; 

7 

10 

8 

9 

8Ji     3 

L. 

S 

7 

8 

4 

8 

6 

7 

3 

1  c.  M.  ) 
.r=4a( 

Jt. 

1 

10 

6 

3 

9 

8 

ti 

7 

b 

L. 

II 

6 

4 

10 

1 

7 

H 

5 

J  N  D' 

■.r=3j  1' 

R. 

9 

9 

9 

3 

L. 

n 

!,■> 

14 

A 

\r=4aj 

R. 

8 

16 

13 

4 

L. 

7 

14 

lojs     4 

Tabu  VIII. 

Results  obtained  for  Red  Rubber  by  tht  True  Method  of  Minimal 

Changes. 

SUBJECT— SH. 


r=30  mm. 


GrAdatioii=3  mm. 


Ar"4o  mm. 


Ar=4  mm. 


l-i 

gJTCi)  before 

r. 

r  given  before  r,. 

Aro' 

Arw" 

Aro 

Aro' 

An>" 

An) 

R.N. 

6 

6 

6 

13 

6 

9 

L.  N. 

6 

10 

8 

6 

8 

7 

Ant' 

An»" 

Arw 

AMt' 

An*" 

Aru 

R.  N. 

13 

6 

9 

6 

13 

9 

L.  N. 

g 

4 

6 

8 

13 

10 

Ar 

Ar 

Ar 

Ar 

R.N. 

L.  N. 

71 

7 

ii 

FJnBl  result :  R.  N.  Ar^SJ  mm.  Ar=H=i+ 
L.  N.  A'-=7J  mm.  Ar=ii=H- 
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^H             Zwaardemaker  coacluded  that  for  a  standard  of  from  3  to  5            ^^M 
^H         cm.,  the  dtfTerecice  limen  was  about   1.5  cm.,  and  that  (or  a            ^^M 
^H        standard  of  from  5  to  9  cm.,  it  was  about  3.5  cm.    This  would           ^^M 
^H        make  the  value  of  d  ^  run  from  nbout  >^  to  about  K-    Our           ^^M 

^^M         own  results  aj^ree  fairly  well  with  his,  and  are  a  \'en'  pretty            ^^H 
^^M         coa6minti<>n   vi  the   results  obtained   by  the  method  of  just           ^^H 
^^1         noticeable  diflcrcuccs.     The  writer  iuteuds  to  use  the  method           ^^H 
^^K        of  minimal  clmiigei  much  farther.                                                            ^^H 
^H             In  contrast  with  these  excellent   results  are  those  of  the            ^^M 
^H         next  Table                                                                                                   ^H 

^^^^                                              Tabls                                                              ^H 
^^^^1           Reiulis  obtained  by  the  Method  of  Right  end  Wrong  Caitt.                    ^^| 

^^^^f                                SUBJBCTS— C..  0.,  K.,  N..  ROB.,  ROS,,  ANDT.                                              ^^| 

^^V            iDitrament— Standard  Olfactometer.     Sab«tance« — Black  Rmbbef               ^^^k 
^^^k                                                    or  ToIh  Balsam.                                                          ^^H 

^^K^^       r  AND 

Right 
Cases. 

1    MtSTAXHS  MADS  IV 

wb»v/-      taximg  thk  Skcokd 

cfsM       ■         STIXri.CS  FOR 

WHBK  STRONCaa. 

TOTAL                   ^H 

Cases.              ^^I 

^^K              10  and  15 
^^1             50  and  70 
^^1               30  and  30 
^^1               30  and  50 
^^1               10  and  40 
^^1               30  and  60 
^^B               3o  and  so 
^^H                10  and  60 

37 
30 
47 
U 

A3 
4 

39 
7 

19 
10 

'9 
II 
aa 

2 
11 

I 

ta 

9 

13 

.1 

t 

1 

I 

\    1 

^^1             The  stimuli  given  were   never    equal,    and  the  judgment           ^^H 
^^1         "equal"  was  counted  a  mistake.     The  results  of  all  the  sub-           ^^H 
^H         jccts  are  massed.                                                                                          ^^| 
^^1             As  we  said  before,  white  exhaustion  makes  the  errors  nearly            ^^| 
^H         all  run  in  one  direction,  confusion  due  to  the  unfamiliarity  of           ^^| 
^^1         olfactometric  work  is  probably  most  at  fault.     More  expert-           ^^H 
^^1         menls  should   be  made  with  the  standard  olfactometer  and           ^^^ 
^H         trained  subjects.     It  isdif&cult  to  use  the  large  olfactometer           ^^| 
^^1         with  this  method,  because  the  intervals  between  stimuli  mu»t           ^^H 
^^1         be  made  ver>'  long  or  the  subject  can  guess  from  the  time  spent           ^^H 
^^B         in  manipulation  how  'hey  have  been  changed.                                       ^^H 
^^1             As  a  rough  method  of  testing  the  applicability  of  the  method            ^^H 
^^1         of  right  and  wrong  cases  to  smell,  we  blind-folded  one  subject,            ^^H 
^^1         stopped  his  ears  with  absorbent  cotton,  and  required  him  to  tell            ^^| 
^H         which  way  we  had  moved  from  a  given  standard  on  the  large            ^^| 
^H         olfactometer.     The  results  are  given  in  the  following  Table  :               ^^| 

■_                           1 

WBBRR'S  LAW  TO  SMKU,. 
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Tadlk  X. 

JitSutU  o/a  Rough  Alhmfil  to  Gauge  the  AppHeabilUy  of  the  Method 
of  Right  and  Wrong  Caies  to  Smell. 


SDSjxcr— K. 


SCSSTAHCE— RTHVL  BVTVRATB 


Mm. 

»oio  30 
x>  to  10 


B  = 


i 


Mm. 
40  tote 


WcKC  that  here  ngiiiii  Ibe  Dunibcr  of  mistakes  vras  v^y 
large.  Yd  these  were  the  last  cKpcriments  tcadc  with  A*., 
who  had  worked  for  tut  twice  a  week  thtoiif;hout  the  yvar.  and 
who  had  used  butyric  ether  successfully  in  cxperimcuts  by 
the  method  of  jttst  noticeable  diSereuces.  He  was.  however, 
very  tired  at  the  time  these  Inst  experiments  weie  made.  The 
second  stimulus  still  is  more  often  mistakenly  taken  for 
the  weaker  than  for  the  strouEcr,  showing  that  in  the^  ex- 
periments nlso  exhaustion  outweighed  adhesion  and  the  time- 
error  put  together,  (The  tube  was  cleaned  after  every  eight 
comporisoos.) 

StfHHAXY   AND   QOSCIXSIOK . 

In  Iteginning  our  investigations,  we  mw  that  we  could  not 
isolate  simple  olfactorj-  qualities,  and  that  an  attempt  to  pro\-e 
Weber's  law  for  smell  was  ju^lified  only  by  the  as.Minip;icti 
that  it  might  apply  to  fusions.  Wr  also  saw  that  the  fact 
that  some  olfactory  qualities  show  but  few  grades  of  intensity 
pointed  to  a  rise  toward.s  the  terminal  intensity  by  geometrical 
progression.  Although  Zwaardemakcr  explains  the  fact  partly 
by  the  supposition  that  different  smells  liave  different  iliftcr- 
cnce-liminii,  we  believe  that  two  smells  with  the  same  differ- 
euce-limen  may  exhaust  the  humau  sense-organ  with  very 
tinequnl  degrees  of  rapidity,  .so  that  one  may  reach  the  termi- 
nal intensity  much  sooner  than  the  other, 

A^de  from  the  condition  of  the  senae-organ.  the  intensity  of 
a  smell  depends  (1)  on  the  amount  of  odorous  surface  exposed 
to  the  air.  (2)  on  the  time  that  it  is  exposed,  (3)  on  the  condi- 
tion of  the  air  in  regard  to  temperature,  moisture,  etc..  which 
controls  the  rate  of  evaporation,  (4)  on  the  diffusion-rate  of  the 
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vapor,  and  ('5)  on  tbe  rate  and mannerofthestibjcct'it  breathing. 
The  great  iacideotal  difficulties  in  olfactometric  work  are  (i) 
tbe  variability  of  the  organ  Through  obsimciion  by  mucus  or 
(3)  exhaustion,  (3)  the  adhesion  of  the  odorous  matter  to 
parts  of  the  apparatus,  and  (4)  the  presence  of  compensating 
smells.  The  freedom  of  the  nasal  passages  ma>-  be  tested,  but 
exhaustion  can  neither  be  prevented  nor  measured,  nor  can 
adhesion  and  the  presence  of  compensating  odois  be  absolutely 
excluded.  Wcemploycd  Zwaardemaker's olfactometric  method 
in  which  (i)  the  measure  is  the  amount  of  odorous  surface 
exposed,  (7)  the  time  of  exposure  may  be  disregmdecl,  (3)  the 
diffusion-rate  of  vapor  is  under  control,  and  (4)  the  subject's 
breathing  is  supposed  to  be  self- regulating.  We  did  not  (5) 
succeed  in  regulating  the  temperature  of  our  laboratory,  but 
its  variability  was  not  of  primary  importance  in  difference- 
dctermiuations.  Adhesion  makes  the  methoil  of  minimal 
changes  impracticable  for  most  substances  with  Zwaardemaker's 
method  of  smell- measurement,  and  exbaustiou  contributes  to 
make  the  method  of  right  and  wrong  cases  very  difficult.  We 
therefore  used  the  method  of  just  noticeable  differences.  This 
psychophysical  method  involves  an  error  from  the  subject's 
tendency  to  judge  in  terms  of  hand -movement.  Another 
occasional  source  of  error,  incidental  to  our  apparatus,  was  the 
escape  of  some  odors  between  the  inhaling-tube  and  cylinder. 
Both  of  these  circumstances  tend  to  make  the  values  of  Ar 


smaller  for  the  larger  standards.  Adhesion  and  the  ordinary 
Ume'Crror  tend  to  balance  exhaustion.  In  spite  of  (he  four 
most  serious  sources  of  error,  (i)  exhaustion.  (2)  adhesion, 
(3)  the  movement -error,  and  (4)  the  unmcnMured  increment  to 
some  stimuli,  we  found  Arto  be  about  ^-^  in  365'e  and  about 

r 
%  in  36%  of  our  determtnations.  It  was  about  J^  in  129&, 
aboutj  in  I3%.  about  \  '\n^''/c,  greater  than  >4  in  5%  and  leas 
than  j  in  5%  of  the  determinations.  The  slight  use  we  made 
of  the  other  gradation-methods  confirms  the  general  result. 
There  is  no  great  variation  from  one  substance  to  another,  or 
from  one  of  Zwaardemaker's  classes  to  another. 

There  is  much  yet  to  be  done  and  said  in  olfactometric  work 
— "of  making  of  books  there  might  be  no  end" — but  we 
believe  that  enough  has  been  said  and  done  to  offer  some 
evidence  that  Weber's  law  applies  to  smell  and  that  the  value 
of  A  r  lies  between  one-third  and  one-fourth. 
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XVn.      CUTANROI'S   PERCKPTION  OP  FORM. 


By  D.  R.  Ua|OK,  PB.  D. 


The  object  of  the  following  experiments  was  the  determina- 
tion of  the  limcn  of  form  at  various  parts  of  the  cutaiieous 
sur&ce.  Although  the  iiive.sti|{atto[i  is  not  yet  concluded,  it 
seems  worth  while  to  publish  the  results  so  far  gained :  espe- 
cially as  there  is  no  Uterature  upon  the  subject  {<f.  Henri, 
Raumu:  d.  Tasftinifs,  1898,  p.  55). 

The  fonn§  employed  were  augles,  open  circles,  filled  circles 
and  fillcil  triangles.  The  angUi  (of  35'')were  made  by  fasten- 
ing strips  of  sheet  rubber  to  wooden  handles.  The  lengths  of 
side  used  were  3  to  10  mm.,  inclusive.  The  open  circles  were 
cut  from  gloss  tubing  (thickneits  of  glass  about  .5  mm.),  the 
cut  edge  of  which  was  ground.  The  outside  diameters  ranged 
between  3  and  1 1  mm.  t\\e /ilUd  circles  were  made  from  s^d 
glass  rods,  in  the  same  n'sy :  diameters  2  to  1 2  mm.  The  Iri- 
allies  (equilateral)  were  cut  from  hard  rubber  blocks,  and 
fastened  to  wootl^-n  handles :  side.s  2  to  9  mm.  In  each  series 
the  increment  of  difference  was  t  mm.  The  method  employed 
wa*  that  of  jn.it  noticeable  stimuli,  as  described  by  Kueipe 
{OMt/incs  of  Psych. t  pp.  55  f. ).  The  subject  closed  his  eyes, 
and  the  fomt  was  pressed  firmly  down  upon  the  skin,  at  the 
place  selected.  As  »oon  as  the  subject  had  cognised  (or  defi- 
nitely failed  to  cognise)  a  (bnn,  he  opened  his  eyes,  and  drew 
upon  paper  a  figure  which  corre-tiwnded  to  the  cutaneous  jkt- 
ception.  The  judgment  of  cutaneous  form  was  thus  recorded 
in  terms  of  a  visual  translation.  This  procedure  recommended 
itself  in  ^new  of  the  fact  that  movement  was  above  nil  things 
to  be  avoided ;  we  were  investigating  the  cutaneous,  not  the 
tactual  appreciation  of  fonn.  It  may  l)e  .■^lid  at  once,  however, 
that  one  of  the  subjects  (G),  who  is  of  the  tactual  tj-pc  and 
has  small  power  of  visualization,  could  hardly  be  restrained 
from  movement  (wrinkling  the  skin,  shifting  the  fingers,  etc..) 
in  spite  of  all  cautions.  With  the  other  two  subjects  no  such 
difficult}'  was  found. 
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The  subjects  —  Dr.  I.  M.  Bentley  (B),  Dr.  E.  A.  Gamble 
(G),  and  Dr.  W.  Manahan  (M) — were  all  trained  in  psycho- 
logical methods,  and  knew  in  a  general  way  the  ol:^ect  of  the 
present  enquiry.  The  procedure  with  knowledge  was,  of 
course,  followed  in  experimentation.  B  soon  berame  aware 
that  only  four  forms  were  being  employed  ;  G  and  M  showed 
no  trace  of  any  positive  opinion  on  the  matter.  The  surfaces 
tested  were  the  tip  of  the  tongue,  the  tip  of  the  middle  finger 
of  the  right  hand,  and  the  central  portions  of  the  red  areas  of 
upper  and  lower  lips.  It  was  a  mistake  to  work  upon  all  four 
with  the  same  forms  in  a  single  investigation,  since  informa- 
tion gained  from  the  points  of  greater  discrimination  is  almost 
inevitably  transferred  to  other  points,  whose  limina  are  thus 
unduly  lowered.  The  results  proved  that  the  dimensions 
taken  were  not  small  enough,  in  the  following  cases :  angles, 
on  the  tongue  and  under  lip ;  open  circles,  on  the  tongue ; 
filled  triangles,  on  the  tongue.  (The  results  from  G,  where 
they  stand  alone,  throw  no  light  on  this  question,  for  the 
reason  given  above.)  On  the  other  hand,  the  dimensions 
were  too  small  to  allow  of  liminal  determinations  on  forehead, 
cheek,  ball  of  thumb,  and  volar  side  of  wrist.  No  other  sur- 
faces were  tried. 

Results.  The  following  Tables  show  the  results  for  the 
three  subjects  on  the  four  surfaces.  Under  L  is  given  the 
average  form  limen ;  under  m.  v.  the  average  departure  of  the 
single  determinations  from  L;  under  no.  the  number  of  single 
determinations  made.  It  must  be  remembered  that  a  single 
determination  implies  the  performance  of  experiments  in  two 
directions,  ascending  and  descending;  so  that,  ^.  ^.,  lo  L's 
required  20  series  of  experiments.  The  w.  v.'s  of  the  partial 
limina  were  very  small ;  hence  neither  they  nor  the  limina 
themselves  are  shown  in  the  Tables.  The  thick  figures  indi- 
cate that  the  limit  of  the  instrument  was  reached,  or,  in  other 
words,  that  the  recorded  L  may  be  too  large. 

Table  I. 
Tip  of  tongue.     Unit  1  mm. 


A' 

0 

• 

A' 

Snmect. 

L. 

M.  V. 

NO. 

8 
10 

L. 

M.  V. 

NO. 

L. 

M.  V. 

NO, 

L. 

M.  V. 

NO. 

B 
G 

h 

I 

2 
2 

- 

4 
4 

6 
4 

1-3 

1 

3 

i 

■5 

10 

8 

M 

3 

- 

10 

2 

- 

4 

4 

1 

4 

2 

- 

S 

'On  tongue  Bud  lips  these  figures  were  placed  always  with  the  apex 
pointing  upwards  or  downwards  upon  the  longitudinal  axis  of  the 
body.     Vanation  of  direction  made  no  difiereucc  in  judgment.     On 
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TAkUt  II. 
7if  t^fiitgtr.     Umil  i  mm. 


IttlUl. 

A 

L. 

o' 

• 

▲ 

u 

U.  V. 

NO. 

»-v. 

NO. 

L. 

«.v. 

KO. 

L. 

M.  V. 

NO. 

8         4 
G     1    5 
M     1    s 

■I 

'4 

11 

to 
6 

4 

4 

■3 
I 

4 

5 
4 
6 

1 

■7 
1-3 

3 
4 
3 

4 

4 
5 

1 
1.1 

'■3 

4 
\ 

Tabls  III. 
Upptr  lip.    Unit  I  mm. 


vm\- 

A 

o 

• 

A 

L.   1  U.  V. 

MO. 

L. 

u.  V. 

WO. 

L.       M.  V. 

MO. 

L. 

M.V. 

NO. 

B 
G 
H 

5 

4 
4 

.6 

■4 
.6 

8 
8 

? 

4 

3 

■5 
-7 

4 
1 

6 
1 

3 
I.I 

'S 

5 

4 
4 

6 
S 
S 

1 

'-3 

■7 

■  I 

9 
6 

Tabu  IV. 
Lower  lip.     Unit  i  mm. 


mtM. 

A 

L. 

0 

• 

▲ 

L. 

U.  V. 

»o. 

U.V. 

MO. 

t. 

M.  V. 

KO. 

L. 

U.  V. 

KO. 

B         4 
G       3 
H     '  S 

1 

5 

2 

3 

.3 

-3 

4 
3 
3 

6 

1.5 
l-S 

>-7 

3 

4 

4 

7 
4 

7 

I 

2 

Il  ;ippc3rs  Troni  these  Tnbles  that,  williin  tlir  Itinits  of  oar 
experiuients,  ih^  sutftues  Ustfd  rank,  as  rcj^ards  capacity  of 
(bnn  cugnition,  in  the  order:  tip  of  tongut.  tip  o/ finger,  lips. 
( Between  upper  and  lower  lip  there  is  no  appreciable  differ- 
eiK'e. )  Il  appears  furtlier,  that  the  cutaneous  surface.*  differ 
in  their  behavior  acennling  as  the  stimuli  arc  surfaces  or  oat- 
lilies :  thus  the  tips  are  at  a  disadvantage  when  tlie  filled  circle 
and  (he  triangle  are  npphed.  .\  different  selection  of  stinitlli 
niisht  therefore  lead  to  a  different  order  of  rank.  The  fart  is 
brought  out  in  Table  V,  which  is  obtained  by  musing  the 
results  from  the  three  subjects. 

tbe  liniter  tip.  all  (oar  pouihlc  tHNiitionii  were  enip1oy«d.  Unfertn- 
nttely,  we  Imvc  iiu  si-idiriitr  rccot'l*  (or  the  lon^lmliiral  nnil  tranHTerK 
dirMttoiis.     Tlie  iiitio»pn-tive  notes,  however,  (how  ((or  alt  tbrcc  noli- 

eCU)  that  coKnitioD  wb»  subjectively  a  little  cMicr  when  the  lortni 
J  tranivtr** Ij-  upon  the  turiacc. 

JOttltKAL— 10 
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Tablb  V. 
Liatina  a/form  in  tntM. 

Plw^CE. 

A 

0 

• 

A 

Tongue     .    .     . 
Finger  .... 
Upper  lip      .     . 
Lower  lip      .     . 

3.7 

4-7 

a             4.7 
3                 s 

2-1        !         5-7 
a.7                 5-7 

2.3 

4-3 

V 

Av 

4 

3.6 

5-3 

4.5 

We  see  from  these  figures  that  the  form  most  easily  cognised 
by  the  four  surfaces  is  the  open  circle.  It  is,  perhaps,  hardly 
safe  to  draw  any  general  conclusion  from  them  as  to  the  order 
of  cognition  of  the  remaining  three  forms.  We  may  remark, 
however,  that  the  filled  circle  was  as  unsatisfactory  as  the  open 
circle  wa.s  satisfactory  to  work  with.  This  accounts  for  the 
smaller  number  of  series  given  for  these  two  forms  in  the 
Tables. 

Practice — in  some  cases  extending  over  a  month — was  given 
with  each  instrument  for  each  place  iipon  the  skin.  Its  effect 
was  twofold.  Practice  at  a  given  spot  increased  the  subject's 
power  of  discrimination  (or  rather  cognition)  of  form  at  that 
spot.^  And  practice  at  a  spot  of  finer  discrimination  was,  as 
we  have  said  above,  of  influence  upon  the  cognition  of  form  at 
spots  of  coarser  discrimination.  The  latter  fact  is  clear  from 
our  introspective  records,  especially  from  those  of  B.  There 
can  be  no  doubt  that  the  influence  was  enhanced  by  the  char- 
acter of  the  method  employed,  i.  e.,  by  the  requirement  of 
translation  from  haptics  into  optics. 

It  need  hardly  be  said  that  the  value  of  a  limen  is  never  an 
absolute  value.  Limina  will  vary  as  the  conditions  of  experi- 
mentation vary.  Our  subjects  had  at!  had  general  practice, 
and  worked  according  to  a  procedure  with  knowledge.  WTiile 
we  have  reason  to  think  that  the  limina  of  these  three  subjects 
would  have  been  practically  the  same  if  obtained  by  a  proce- 
dure without  knowledge,  experiments  (not  yet  completed) 
upon  subjects  lacking  in  general  practice  promise  to  give  a 
higher  limen,  particularly  by  a  procedure  without  knowledge. 
They  indicate,  too,  that  the  values  will  differ  with  the  admis- 
sion or  rejection  of  visualization. 

Subliminal  judgments.       The    following    Tables   show    the 

'The  valnes  given  by  Titcliener  {Outline  of  Psychology,  p.  164)^ 
triangle,  3.5  mm.  on  tongue,  7  mm.  on  finger-tip^are  massed  values 
taken  from  our  three  subjects  at  what  proved  to  be  about  halfway 
through  the  stage  of  practice.  On  the  theorv  of  practice  see  Menn, 
Havmw.  d.  Taslsinnes,  pp.  37  S.;  Tawney,  Phil.  Stud.,  liii,  163  tf. 
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nature  of  the  subliminal  judgments  of  form  passed  by  the  three 
subjects.     They  tell  their  own  tale  of  individual  tendency. 

Tabi^  VI. 
Sublifitinal  judgments.     Tip  of  longue. 


SUBJZCT. 

A 

• 

— 

▲ 

B 
G 
M 

•  1 

Blur. 
Blnr. 
Blnr. 

#  or  blnr. 

Tabu  VII. 
SubliiHtnai  judgments.     Tip  0/ finger. 

IlklHl. 

A 

• 

▲ 

0 

B 
G 

H 

0  or  -^ 
-or,v 
-or  ^4 

Blur. 

0 
Blur. 

• 

-or  A 

A 

Blnr. 
Blnr. 

Table  VIII. 
SublimtHal  judgments.     Upper  lip. 

SitlKt. 

A 

• 

A 

0 

B 
G 
H 

■^  or  Blnr. 
—  or/v 

Blnr. 
Binr. 

Blnr. 

—  or  0 

•  or  A 

Blnr. 
Blnr. 

Tabls  IX. 
Subliminal  judgments.    Lower  lip. 

nuKt. 

A 

▲ 

0 

B 
G 
H 

'^  or  Blnr. 

Blnr. 

0 
Blnr. 

Blnr. 

-  or  A  or  rt 
•  or  '^ 

Blnr. 
Blnr. 

>In 
■Id 

iractic 
|)rBcti< 

e  ex  peril 
e  ezperin 

aents. 
nents. 
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Tbe  volumes  are  well  printed — an  excellence  of  no  small  moment  to 
the  much  taxed  modem  eye.  Other  snpeTficial  escellences  are:  A 
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chapter  outlinitig  the  scope  and  method  of  work. 

In  the  preface  the  author  makes  special  acknowledgment  of  in- 
debtedness to  Darwin  and  Adam  Smith.  To  the  former  he  owes  the 
general  direction  of  his  ethical  thinking  and,  more  particularly  hiE 
method  of  investigation  and  demonstration.  "  Full  halt  of  the  book 
is  a  detailed  expansion  of  the  fourth  and  fifth  chapters  of  his  Descent 
0/ Man."  "His  (Darwin's)  progress  in  these  chapters  reminds  us  of 
the  march  of  some  active  and  brilliant  general  who  outlines  a  great 
conqnest,  but  leaves  behind  him  many  a  fort,  and  city,  and  strong 
place,  to  be  subsequently  beleaguered  by  plodding  officers,  each  con- 
clndiuB  in  bis  own  province,  by  time  and  labor,  what  his  commander 
had  effectively  done  in  design."  To  the  latter  he  owes  the  more  defi- 
nite direction  of  his  thesis.  "Adam  Smith  would  in  all  likelihood  have 
revealed  the  origin  of  our  moral  instincts,  had  he  only  possessed  a 
mere  suspicion  of  that  greatest  of  biologic  truths  whicn  Darwin  was 
subsequently  to  establish.  He  ;aw  that  morality  was  founded  on 
sympathy,  but  nowise  perceiving  whence  that  sympathy  could  possi- 
bly be  derived,  the  whole  remained  involved  as  much  in  mystery  as 
ever." 

The  author  thus  slates  his  thesis :  "  It  is  the  purpose  of  this  book 
to  show,  how  from  the  needs  of  animal  life  as  they  rose  and  developed, 
there  sprang,  at  first  with  inexpressible  slowness,  but  imperceptibly 
quickening  aa  it  advanced,  that  moral  instinct  which,  with  its  con- 
comitant intelligence,  forms  tbe  noblest  feature  as  yet  visible  on  this 
ancient  earth  of  ours."  He  waives  all  the  "grander  and  deeper" 
philosophic  considerations  that  encompass  his  enijuiry,  and  devotes 
himself  solely  to  tracing  "  the  growth  of  our  moral  instincts  from  their 
hnmble  source  among  the  lower  animals,  with  absolutely  unbroken 
continuity  through  lowliest  savage  to  tbe  noblest  of  men,  always  as  a 
biologic  process." 

The  book  presents  three  stages  of  treatment.  In  the  earlier  chap- 
ters the  growth  of  sympathy  is  traced.  Parental  care  is  adduced  as 
the  condition  of  the  "  emergence,  the  survival,  and  subsequent  ascend- 
ency of  the  more  intelligent  types."  The  second  stage  of  the  argu- 
ment shows  how  sympathy  having  "  thus  entered  on  its  first  humblest 
existence,"  has  deepened  and  expanded,  giving  rise  to  "the  moral 
instinct,  with  all  its  accompanying  accessories,  the  sense  of  duty,  the 
feeling  of  self-respect,  the  enthusiasm  of  both  the  tender  and  manly 
ideal  of  ethic  beauty."  Finally,  there  is  the  exposition  of  a  theory  of 
the  physiological  basis  of  those  emotional  susceptibilities  which  we 
collectively  call  by  the  name  of  "  sympathy."  (This  theory  coincides 
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TCTjr  iiMrly  wJtli  the  "  visccrnl  theory "  of  Ptof.  Jkbdcs.  but  WU 
foiiituUteil  III  i^iiOTMiicc  of  Prul.  Jaiui'iS  work.) 

The  thi-sis  is  auppoitcd  by  a  wcnllh  cf  dcUiled  evidence  drawn  from 
Ibc  w-idel}^  varyiujc  licMt  ol  ioi'>\ogy.  {ihjtiotojfy,  Miilhrdpoloxy-  blR- 
lory.  )uri»prutlciicc  *ii<J  pbllofrophy. 

A4  a  ncicniifit  history  of  '■  tlic  growth  of  our  mora]  inattnct "  thU 
book  b&i  two  elcmcQlK  of  wcakne**.  In  tbc  fintt  place,  it  U  hd  apoloffy 
Htid  not  strictly  a  Iil»ioiy.  Aduin  Smllb's  doctrine  ol  "  tuonlHy 
fouuded  OD  lympatby"  Is  asaa|pcd  iis  a  propoftition  to  be  demon* 
attnted.  Under  *iich  condition*  nu  ImDarliai  iDTesttKntiou  of  the  facta 
of  moral  evolution  would  be  well  iiif;ii  a  snpcrbuniaii  task.  Id  tbe 
wcotid  place  the  autbor's  evident  disregurd  of  psychology  i>  a  grave  de- 
fect. YOU  Kan  the  index  In  vaiu  (or  n  ctiniioii  Irom  a  "  aimon  pore  " 
pHycboIogist.  This  disregard  is  ekpcciiilly  exasperating  in  view  o( 
the  antbor'S  aM  of  sncli  indefinite  psycbotogtcal  terms  as  "  iaslicct " 
witbont  even  a  provUional  dcliniiian.     Hit  treatment,  too,  of  aym- 

Satby  IS  somewhat  invertebrate.  It  is  defined  as  "Ifaat  j;enera1  teo- 
ency  which  makeii  men  grieve  at  tbe  painft  and  rejoice  in  the 
pleasures  of  their  fellow*,"  ....  tbc  capacity  of  contagiousueM 
Id  cniDtiou."  The  physio lof^csl  conditions  of  i>yiiipntby  ste  set  forth 
with  admirable  and  convincing  thorougbuess ;  but  tbe  psych ological 
conditiona,  which  can  hardly  be  of  less  significaoce  in  the  history  of 
the  progTesiiivr  dcvrlopnient  of  syinpsthv,  are  not  ineiuloDCi!.  .\r  a 
niHtlcr  uf  fact,  the  history  of  tbe  origin  and  growth  of  the  moral  iastinct 
b  essentially  a  chapter  in  the  history  of  psycbogenesb.  In  the  bond* 
of  one  not  a  ptycholosiiit  the  subject  it  bound  lotiiHeT. 

Uore  apeeific  points  of  criticism  an;  the  failure  to  take  account  of 
tbe  sex  factor  in  tbe  origin  of  synipntby,  which  seems  to  be  ascribed 
wholly  to  parental  iusiiiicl ;  niid  tbe  practical  igaoriug  ol  the 
heiedily  problem.  Tbe  author  oeeuis  to  hold  to  tbc  Darwinian  doc- 
trine of  transmission.     Weitsraaon  is  not  mentioned. 

On  the  whole  this  book  adds  little  to  clcAr  thinking  along  the  litle 
of  moral  evolution ;  but  on  the  otber  hami  it  bat  not  a  little  of  moral 
dynamic  in  itself.  Its  purpose  is  dogmatic,  but  the  controversial 
temper  is  geiicrally  BbRctit ;  SDd  a  kind  of  noble  idealism  pcimcalet 
all  the  pages.  W.  S.  S. 

Animai  Inttlligenet ;  An  Exfieritnental  Study  iff  tkt  AtMciativt 
Proasus  in  Animals,  by  E.  L.  Thorndikk.  Monograph  Supple- 
ment. No.  S,  of  the  I^ycnoloKicAl  Keview, 

This  monograph  of  109  pages  presents  the  results  of  a  scries  of  ea- 
periments  conducted  tor  two  years  on  does,  cats  and  chicles,  with  a 
ricar  to  flsccrliiin  the  time  required  and  mode  in  forming  their  mental 
MMKiatlons,  together  with  a  determination  of  their  delicacy,  number 
and  permanency. 

The  method  used  was  to  confine  tbe  animals  in  enclosures  from 
which  they  could  escape  by  some  simple  act,  such  as  palling  at  a  loop 
of  cord,  preiwing  a  lever,  or  stcpptng  on  •  platform.  The  animals,  as 
far  as  possible,  were  kept  in  a  uniform  state  of  hunger.  Thla, 
together  with  the  desire  (or  freedom  and  discomfort  iu  couGsewent. 
were  the  (acton  played  upon  thronghout. 

He  foiiud  that  the  creatures  could  not  learu  to  do  any  act  from  being 

fiut  through  it.  "und  that  uo  association  leading   to  uu  act  could  be 
otmcd  unless  there  was  Included  iu  the  assoctalion  an  impulse  of  the 
animal's  own.     Leartiiug,  whether  among  domestic  animals  or  thair 
keepcra,  is  n  process  In  which   the  learner  must   shoulder  the  great 
bulk  of  the  task. 
The    interpretations   that  will    probably  provoke  discussion  abU 
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adverw  crlticitm  ore  the  toWoiriag:  ist,  tlut  ■DimalB,  excepting 
prituatu,  cannot  Bud  do  uot  learn  llic  sinipleat  acts  fioin  lecing  their 
Icllow*  <li>  ibeui ;  jikI,  "  tbat  tlie  clemeiiu  in  tbe  msvcUiivc  tiraccMec 
are  seDie-iiupieMtoas,  plu«  it  pa«t  '  i  in  pulse  and  act,'  rather  thSD 
between  two  KeQie-imprcsEioiis,  one  past,  and  one  prcicul."  lie  would 
argue,  H  I  interpret  biui  HriKhl.  that  in  order  (or  the  proilccl  of  the 
Bwociative  pro<;es*es  to  be  odvantaKeoui  to  incieaie  intelligence,  on* 
of  the  elcmcnli  musl  be  an  impuliic  from  the  motor  side  na  opposed  to 
the  idea  wtiich  niniEitama  Ibut  the  »MOi:lalivc  elements  in  ainmal  pay- 
vhoHiH  iiia>  be  betwveii  sviisjtloQs  OT  tfveu  l>etween  memory  imo^e*  of 
an  eUboralc  oriler.  I-'or  iliotc  of  a>  who  have  an  abiding  iniered  and 
faith  in  comiiaralive  pHycliotogy  a»  an  iiuport«Ht  niixilmry  to  the 
Htud)  of  minJ.  the  chief  value  of  the  paper  lies  iu  its  teittag  a  simple 
method  whereby  more  of  the  facte  of  animal  psychosis  may  be  set 
(onh.  L.  W.  KUKI. 

A  Primer  of  P^chotogy,  by  Euwakd  BxaDiiuKU  Titchkmxm.    The 
HacmilUii  Co..  N,  V..  1898,     Price,  |t. 

A  good  eleuirntary  text-liook  i«  by  no  means  easy  W  write ;  it  i«  • 
looat  scorching  lest  both  of  the  real  condition  of  the  sciecicc  for  which 
it  ii  written  and  of  the  degree  in  which  tbe  writer  hM  uiH^tereil  hia 
tnbfect.  To  write  up  "  results"  for  Archive*  or  technical  journalt 
is  one  thing,  to  distil  ofl  the  vital  cxieiice  of  a  ■ciciicc  (or  beginners 
in  quite  another.  Such  »  book  ou^ht  nut  10  be  n  mere  description  uf 
the  "woDders"  of  the  science  in  nuestiou,  still  less  an  abstract 
■ccatmt  of  Its  theory :  It  roust  show  the  theory  alive  and  luminous  in 
pliesomeoa  actually  [irctcut. 

The  peculiar  merit  of  Prof.  Titcheoer's  primer  is  the  successful 
attempt  to  do  just  this.  The  general  treatment  is  not  only  concrete 
and  aulhcienlly  untcchiiical,  but  each  of  tbe  fifteen  chapters  i*  fol- 
lowed by  u  section  of  "  Questions  and  Exercises,"  intended  to  leul 
llie  Mndent  not  only  to  the  belter  comprehension  of  the  text,  but  also 
to  an  jntclligenl  olmetvatluii  of  his  own  mental  espenenc-cs.  When 
practicable  ih^se  ubseivBtions  arc  given  an  eipcrimeiital  (ormi  and  an 
appendix  is  devoted  to  n  couvenieni  list  of  npparatni  and  materials, 
with  names  ami  Adilresscs  of  mHlcerx.  and  prices. 

The  book,  however,  covers  a  much  wider  field  than  that  of  labors* 
tary  psychology.  After  introductory  chapters  on  the  uature  and 
methods  of  the  science,  the  topics  of  sensation,  feeling,  and  attention 
ore  taken  up  iu  that  order,  to  be  followed  by  those  □!  perception, 
idea  and  association,  emotion,  simpler  forms  of  action ;  then  memory 
and  imsgluation,  thonuht  anil  scK-consciousttess,  sentiment,  and  com- 
plc«  forms  of  action;  tnc  work  is  concluded  by  a  chapter  on  abnormal 
psychology,  and  another  on  animal  and  child  psychology  and  the 
r«Utiou  o(  psychology  to  ethics,  logic  and  pedagogy.  As  will  be  scan 
from  this  list,  the  oraer  of  treatment  is  somewhat  peculiar.  Inther«- 
Tlcwcf't  opinion  it  is  not  altogether  happy. — certain  logical  and  sys- 
tematic advanlngcs  having  bevu  gained  at  the  expense  of  a  uxtuial 
pedngogicalapproacb.' 

The  present  state  of  psychological  science  is  apparent  in  the  vary- 
ing interest  of  the  chapters,  those  upon  mKUcrs  little  touched  as  yet 
by  the  newer  methods  being  gainfully  skelctonesqDe.  For  this,  of 
CODise,  the  author  cannot  Iw  held  respo'iisible.  It  is  to  be  regretted, 
however,  that  be  did  nut  give  more  explicit  attention  to  mental 

■  It  1*  pcihipi  Itir  lo  uy  Ihai  Ibe  plsn  In  ilaplrt  Ifauu  ibc  i^biplct  lifsdinii 
woulcl  Hu^iEril.  hriai;  Lhv  U4iib1  IbiccfQtd  divlilnli  llckteU  kUi-cOAiycly  aI  iliflrretll 
levtli  o(  tomplriilty  i.Sfuialnju,  FrcllOK,  .MUnlion  ,  i,  Pttception  l—iUi  Ides 
BD1I  AbH>ciAti4>fi^  liuivtlciu-  simple  Ai:t'oii .  3,  Hi^fher  liiirlleci-  SenilnitoL,  Caraplti 
Acliou 
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liT'^ieae  boced  npon  ptfchological  principle*,  cspcciAlIy  ■«  tbe  book 
it  intended  for  nottiial  niul  high  xchoot  iltidcnt*.  A  few  minor  inac- 
cttrkcicH  alio  aii<l  iusilvi'ittncles  of  expresHiou  might  well  receive 
•tiention  in  another  edition  ;  e.g.,  on  p.  vj  it  Mrem*  to  be  ituptied 
tbat  imoiiin'tioii  i*  dcpetidrnt  oa  chflnf[ct)  of  blood  Htpply,  on  ))p.  44- 
45  in  consiilcHng  KidiliiicM  the  otolith  orgunit  arc  iccntioncil.  but  the 
MiutcircuUr  cannrs  arc  not,  and  on  p.  jo  the  inlcniil}'  of  moouligbl 
is  taken  much  too  high.  The  book  U  valunbtt  ciioiiKb,  bowevci. 
to  carry  oil  many  more  than  thcM  dcficieuctca,  and  will,  no  doubt, 
prove  ex trcciicly  hclpfnl  even  to  many  nboTc  the  level  for  vbich  it 
was  first  detiiKned.  B.  C.  S. 

Th€  Infiuenet  a/  High  ArUrial  /Wiimrei  Upon  the  Blood-Flow 
Through  tht  Brain.  W.  II.  HowKLt,-  Ameriran  Jonmnl  of 
Phytlology.  I .    ( 189*),  57.70. 

The  pbyaiology  of  the  cerebral  circalation  is  a  dJEBcult  and  obocure 
matter,  and  Iika  been  taat\v  evtn  more  dIflictiU  of  cciapTehcnaloa  by 
the  tttpputition  that,  bvcaasF  tht  brain  iticH  is  pructicnily  inconiptca*- 
ibie  and  cncoicd  in  an  ineiteaaiblc  sknil,  nny  enlarge  meat  of  the 
arteries  under  iiicrvaacd  blood  ptcMure  must  bring  atwni  a  carrcft- 
poading  coniptession  of  the  vein*,  which  would  binder  the  oatilow  of 
■he  blood,  and,  in  ca>e  of  a  audden  and  great  rlic  of  arterial  preuure, 
uiight  I'iroiluce  aiiwinla  by  preventing  It  altogether.  Recent  espcri- 
menl*  by  tcTcral  obierrcrs,  however,  have  made  cleat  that  tbii 
reaaoning  woa  aoinewhcrc  nt  fault,  for  when  the  arterial  ptcMOtr  in 
liring  animal*  has  been  made  vtty  high  by  the  admiaiilrntion  ol 
drugs,  the  ontSov  has  not  been  ditniniibcd.  Prof.  Howell  has  carried 
(beae  cxpciimeolt  further,  and.  it  would  *eem.  entirely  clowd  the 
<|BMti<»l  by  abowing  in  the  caae  of  dogs  previouity  killed,  tbat  even 
vay  great  pfeacurc»  ie.g.,  500  mm.  of  mercury,  or  about  9.7  Iba,  per 
•qture  iacb)  do  not  canae  any  docrcaac  of  the  outflow  from  the  cere, 
bnl  Tclaa  \  In  other  word*  that  "  the  circulation  in  the  braiu  behave* 
in  tbia  reapcct  preciaely  aa  it  doc*  in  the  other  organB  of  the  body ; 
the  grenler  the  arterial  prcMure  the  more  abundant  is  the  lluw  ol 
blood."  The  arterial  enlargement  ia  indeed  compvns«ted  by  com- 
preMion  of  the  reiti*  (and  tbcy  even  abow  a  pulae,  due,  apparvutly.  to 
the  Increaw  of  compression  at  each  arterial  pulse )  but  tbeir  total  bore 
is  consldemblT  greater  than  that  of  the  arteries.  *o  that  they  arc  never 
•erionsly  occtuilcd.  while  the  large  ainaoet,  which  might  snlter  mora, 
■re  protected  by  tough  dural  ihcatha.  E.  C.  S. 

On  tht  RtlalioH  BflKtrn  lix  Exiemal  Stimului  Applied  lo  o 
\etvt  and  the  AeAutliitg  Menx  {mpnhe  at  AfeMired  by  the 
Aetion  Current.  C.  W.  Gkkknk.  American  Joamal  of  Physi- 
ology, 1.     { 1898),  104-116. 

Bxperimeuts  were  made  on  the  excised  nerves  ol  frogs,  tcrra]>in. 
cata  and  dogs.  The  curves  for  the  relation  of  the  stimulating  current 
and  current  of  action,  plotted  from  the  results,  show  three  stages: 
The  &r»t  rising  sharply  from  the  abacisoa  and  practically  straight,  the 
third  also  straight  nnd  ncsily  parallel  to  the  abscissa,  aiid  the  second, 
a  curve  with  its  concavity  townrd  the  absci&sa,  connecting  the  other 
two.  The  first  stage  extends  from  the-  snialint  tttmuli  awakening 
Bay  response  up  to  the  inteuaity  reuuired  to  bring  out  maximal  mua- 
caior  contractiont  and  considemblT  Deyond ;  it  is  the  exprcaaion  of  ui 
arithmetical  ratio,  each  increase  in  stimulus  bringing  out  a  jtropor- 
tloaal  and  decided  incrcaae  In  the  current  of  action.  The  third  alio 
ivpresents  an  arithmetical  ratio,  but  the  iuciease  for  each  unit  of 
stitUBlus,  while  still  proponioaal.  Is  ciultc  smalt.    In  the  nerves  of 
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dogs  ihc  anihor  fiud*,  aa  Wsltcf  found  for  Ibe  nrrvr*  of  frOK*.  tluil 
lb«  fiiBt  •tniigbl  portion  of  the  curve  w  prcc«leil  by  a  abort  I'urveil 
tMnioD,  convex  tovanl  the  abactsHi.  The  point  of  intcrtat  for  paycbo- 
phyaica  lies  in  tlie  fact  Ibat.  ao  far  aa  inference  from  tbeae  experi- 
ment) it  juatifUbtc.  the  rclntioti  of  stimuln*  and  aenaattoa  geueraliicd 
by  Wcbci'*  Inw  iwbkb  iiihiijt  have  coiiajdcrcd  b  matter  of  nnml 
uliyatology)  liva  iu  ilie  activity  of  loiuc  other  portion  thau  tbe  imstc 
fibre.  B.  C.  8. 

Tke  Funt/io<n  of  the  Ear  and  Ih^  /.altrvl  Line  in   Fiikrt.    PttMO- 

Kwc    S.    Lkk.      Amcricnn    Journal   of    Pbyaiology,    I.      (1898}, 

118.144. 

As  a  basia  lor  iliacnaalng  the  relation  of  the  car  and  the  or)[ana  of 

tlie  lateral  line  Dr.   L««  lammarires  the   reanlts  of  bis  admirable 

itndica  on  the  cqoilibration  scqec  and   tbc   ear.  already   pabliahed, 

together  wltbothera  not  aa  yet  piibl»'b<.-<l  in  tletail.     The' ear  of  &ahea 

K forms  both  dynamical  nutl  statical  fuDCtiona.  The  dynamical  ar«  : 
>t.  recognition  of  raiAtioi»  1,  medial cil  by  the  semicircular  cttnals 
nml  Ibcir  ncrvoBs  niechanitmiij.  aud  second,  recognitions  of  move- 
ments ot  tianslution  (mediated  by  tbc  otolith  ofgansof  the  ntriculoa, 
ancculas  nnd  lage&aj.  The  ctatical  function,  recognition  of  position 
in  space  (gravity  sense).  Is  also  mediated  by  tbc  otolith  organs.  An 
ear  might  aeem  to  imply  bearing,  but  Ibis  is  not  the  case  In  fiihes. — 
L>ce'*  experiment!.  like  those  of  Hatcson  and  Krcidl.  staowiog  these 
ctcsturea  to  br  without  hearing  in  the  ordinary  sense  of  the  word, 
though  sensitive  to  iar«.' 

Lc«  has  also  experimented  on  the  lateral  line  organs  in  dog-6ah, 
toad-flab  and  buttcr-fi"b  wilb  resalta  that  point  stroDgly  to  au  cqut- 
libratlve  function  as  that  of  these  organi  also,  which  agree*  with  tbe 
■DOTpholoftical  derivation  of  the  ear  from  a  specialised  gronp  of  these 
line  organs. 

What  liHB  probably  been  the  evolutionary  history  of  the  developed 
ear  of  higbci  forms  is  thus  sketched  by  the  author :  "  Tbe  primitive 
function,  not  improbably,  was  the  appreciation  of  movcnicnis  of  the 
water  u^aiust  tbc  body  und  niovcinents  of  the  body  in  the  water,  com- 
bined with  appreciation  ol  contact,  and,  hence  indirectly  and  crudely, 
of  positlou  in  space;  by  the  cxercisf  of  this  fiiiictlou.  through  fuac- 
tioaol  connection  with  the  locomotor  mechanism,  the  c^uilibiium  ol 
the  body  was  maintained.  In  some  unknown  wav  a  bit  ol  Ibis  sensory 
system  necamr  cul  ofl  from  the  rest  and  eucloseil  within  the  skull ;  it 
■till  retained  its  power  ol  uppteciating  bodily  movements  .ind  contact, 
and  this  power  became  reniied  and  diiterentinted  ;  the  capacity  of 
appreciating  rotary  movements  WAS  Heparuteil  Irom  that  dealing  with 
progressive  movcmmts  siid  position  in  space,  nnd  tbe  twu  were  auo- 
ciated  with  distinct  orgens.  tbe  semicircular  canals  on  the  one  band, 
■ad  the  otolith  organs  on  the  other,  wbtcb  were  HppTOpri«tely  eon- 
Stmcled  to  subserve  their  rc!-pcctive  functions.  Thus,  a  well-marked 
sensorv  organ  for  cquilibriam  was  evolved  in  Tishes.  When  aquatic 
amninU  began  to  leave  the  water  and  live  a  ahorter  or  longer  time 
Upon  the  Isnd.  aud  tbe  possible  advantage  of  a  sense  of  bearing  was 

E resented,  a  portion  of  this  sensory  orgso  of  movement  became  still 
irtber   differentiated  ;     a   new   patch   of  sensory  nerve-term t nations 


^Itrr  vutnmatlicf  oar  at  KrcidVi  ttudic*  as  fot1&w«!  "la  ■  BiLbtciiueiil  pspcr 
XMitl  (ipliHle*  Itar  olI-renr>tt>I  liLc  cl  lit  utiaa  by  Tiabo  Ibul  ramr  lot  ll>*li  lood 
at  lb<  louuil  OF  ■  iicll,  1>]F  luvtdliciiliiiir  cnrrlnilf  ihf  acllaaol  itoul  at  ihv  Imnau* 
Old  Uvacdiclinr  moiumrry  111  Krimk,  Aiiihirin  llr  prot^d  ihsl  ibc  i^khn  come 
bmoH  ibtjr  ■*«  ihc  man  who  tiriuRi  ilit  looil,  »va  apiMcciate  tbc  vibikUoiuol  Ibe 
water  c«usei1  bf  hit  ilrp  and  coniuiuiilcaEed  ibiou^b  tbp  atoiw  bs^n;  aad  Ibat. 
wlicii  ttitMsie  etcludecf.  tbc  Mundiof  tbc  )-c1l  liBvr  neeriecl  " 
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appeared,  tbr  papilla  kCHSilcs  bssilaris:  apparatu*  for  conrcyiDg  the 
wnvn  in  Ihe  nir  ilitvctly  to  the  meiobrmiou*  eur  x>b  derelopnl ;  and 
lhu»  the  jiowcr  of  apprecialiiig  Itic  movetuccU  wc  call  aonnd  wm 
acquired,"  K.  C.  S. 

/  limili  del  padore  nell'uoino  e  ntlU  Jeana.    Plo  Vuzci.  Riv.  went, 
di  Ptich.  forcnac,  Antrop.  cTim.,  ecc.  (Napoli)-  Vol.  I  (1898),  pp. 

In  tbi*  article,  Viazii,  Uie  buthor  of  a  work  oil  "Seznal  Criminal*," 
in  wliicb  he  »utlRinr4l  in  Uciuil  llie  view  Uiat  woman  baa  a  greater 
Huae  of  ohauii-  tliati  m.tu.  nlmixlons  tbnt  o;iiu<on.  idnrnliig  to  tbe 
conviction  of  Scrgi,  tliat  by  ti-uaqd  of  hex  kin  nmorona  Mnailiilily, 
wonwn  liaa  ncceMaril)  Icki  scnic  of  sliaiue  than  man,  1bon)[h  >ne 
Sftms  to  rviDcc  and  10  diaplay  wor«.  Woman's  a»e  of  tbauc  a*  a 
means  of  seduction, — «bame  in  Ihe  ^enac  of  biding  or  avoiding  wbat 
woald  csciic  rcpufcnaiice  or  dit^^nx  and  endanscr  ber  aaiorouti 
coBqucatt ;  Ibc  f;rav«r  I'onscqucnccf  for  ber  ot  tlic  tSiltii  and  tlie 
tociat  coD»cqncDccs  of  unchastity  and  infidelity,  irbicb  cauic  not  a 
little  culcolation  to  i-nlct  into  her  Ecntc  of  ahanic.  iiniil  ullimalcty  it 
di'parls  from  the  Hplicrc  of  fetliux  »i>'l  enters  ibc  ti:)(lon  of  deliberate 
reaioning  as  to  consequence!  of  luck  of  slininc  ;  the  Kfcal"  interest 
woman  bat  over  man  ID  (hoiviiiK  bcnclf  modot  and  iliamcfaced — all 
tbUlcaacD*  tb<  amount  of  real  ftbanic-«cn*«  to  be  attribntol  to  the 
female  *ex.  A  grent  dent  of  her  apparent  shume  is  merely  tbe  clever 
paychical  rounu-rteit.  The  pallid  frigidity  of  woman  on  certain  occa- 
sion*, may  lie  the  »lindow  of  sliame,  but  onlr  the  Kliostly  sliade. 
Man's  wi^cr  range  of  sexnal  reactions  (sbown  also  in  tSe  pBtbologicnl 
aide  of  love  and  it*  fctiiJiisms)  carries  with  it  n  |[rcatcr  bulk  of  sbame. 
Low-necked  drcetcs  and  expoMd  breasts  stilt  wnli  ilieir  aiiolognca  tn 
the  dinvring  room  and  the  theater  from  men.  Women  arc  1«1  to  be 
sbamclesii  more  easily  than  men.  and  sbanielcss  in  poblic.  Vat  ctoIu- 
tionary  reasons,  a  deeply-felt  scnae  of  ahamc,  an  organic  aeuse  of  it  are 
natnruly  ■traoger  in  tbe  sex,  whose  ego  is  best  protected  and 
defended.  A.  V.  C. 

//  dotort  nttC  edvtationt.     I..  M.  Billia.    Nuovo  RlM>rglmcnto,Vol. 
V11I(jS98).  pp.  187.19J. 

Tbe  qaettioii  whether  man  is  free  or  not  seems  to  be  settled  by  tbe 
answer  to  tbe  quesiiou  :  Can  he  iiiRict  pain  npon  himself  for  acertaln 
end  1  Not  every  pain,  or  all  pain  is  cdticsiiTe,  bnt  without  pain  there 
can  be  no  greatness,  uo  virtue.  00  true  Iiappine**,  no  work,  uo  acfenctt 
DO  education.    Sttidy  is  pain,  thought  ia  pain,  pain  is  virlne. 

A.  F.  C. 
Tht  Origin  0/  Ike  family.     H.  Solotakoff.    American  An tbrapnU 
ogist.  Vol.  XI  (iiS98).  pp.  >19-14}. 

Tbe  primary  form  of  the  family,  according  10  M.  Solotaroff,  is  "the 
mother  free  to  conttact  or  dissolve  sexnal  Tionds^und  the  group  of 
children  resulting  from  these  sexual  rcUtioni."  The  assertion  of 
man's  bio.psychic  aclivities  and  individualities,  and  tbe  gTowth,  with 
the  vicissitndcK  ol  enviionmenlti  of  the  need  of  seznal  favors,  help 
and  protection  for  herself  ond  her  children  "have  led  the  woman 
slowly  out  of  bondoijc  of  economic  care  for  her  family  fC''<'"P>  ''ol  led 
her  into  marital  bouda^,  while  the  most  powcrlul  tendency  lonanl 
aocialisation  among  pnmilive  men,  cxprcsiicg  itself  in  raiioni  ways, 
has  incidentally  expressed  itself,  also,  in  oocoaionnl  sexual  t>eTRiis- 
cuit^  as  the  outcome  of  the  («-siacien  of  t>l*> — one  of  tbe  most  potent 
inltincts  of  tbe  socisi  sentiment."  In  bis  general  views  (he  antbor 
kppraachcs  WeBlerninick,  rejecting  the  theory  of  primilire  iiromia- 
cnftiee.  A.  P.  C. 
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Piralieal  AccmUuralwm.    W.  J.  McGiik.    Ihtd.,  pp.  H3-'49- 

Tbc  (otiriUecaor  pbM«* of  accultaration  arc  tketclied  by  ProTesMkr 
McGec,  *t  fallow*:  "Tti«  firU  pbaac  i*  cbsracicrutk  ol  lavafcr v  ; 
It  U  exprcMnl  in  ibc  inliBtioB  of  weapons  aiid  svmboU.  wtifa  U* 
caoleric  purpOM  of  itiTokius  new  iMlic« ;  it  mmy  be  a^loi  martial 
accnltnratian.  The  i^C'^nS  phosc  ii  cfanracterMtic  of  bubaium. 
tlioilgb  arisisg  carlici  am!  |;ctiiihii:K  later  ,  It  It  cxpKUcd  ia  ianl> 
anUgOpiatic  ttiatiii^  Iwtwccii  Irilin,  with  the  ipitial  eaoleiic  purpoae 
of  atreBgtbenttig  tnbal  paiilhcoiUi  it  inajr  be  culled  mdnVd/ nccBltntm- 

llOD The   Otird  pluue   ia  cbaractcrUtIc    o(    civiliutlon. 

though  it  begins  in  baibaristti  anil  plays  a  role  in  enlightenmcal :  it  i* 
caprcktcil  ill  intcTchatiKe  of  gooilii  with  tbc  purpose  ^at  fatX  ecoteric 
and  aftccwaidii  exoteric)  of  pcrtonnl  piolil  or  nlii :  it  uiay  b«  <Io*1<im< 
tedroMttiMrriii/acculiuniliOTi.  Tbe /u»rM  liluue  ia  cbaracteriMiC  of 
callftbtenmetit,  thoagh  ita  btgiuuiags  may  be  found  much  lower:  ■( 
U  espTCascd  in  tbc  uponlancouii  iiilcrcbaogc  of  idcaa  lor  the  pur|>o*e 
of  Incteaainff  bumaa  pow«T  •.•ver  naltirc;  it  may.  pTOTUionallY,  be 
•tvlcd  i-ifKi-ii/iffM/accalturation."  TtacGr»l  two  phancSBiecMieatiBny 
piratical,  tbc  tut  two  cwwntially  amicable.  A.  F.  C. 

Tht  Fafiori  of  Heredity  and  Emvironmeitt  in  Man.  I).  G.  Bkin- 
TOW.  Ibid.,  pp.  171077. 
After  pointing  oni  the  dlveq^nce  of  K'ientific  opinion  upon  the  ank- 
feet  (Lonibroso  aaya  "  mititn  can  annifailaic  all  ethnic  trait*."  while 
Collignon  holds  to  hereditary  traits miMJon  of  anatomical  pccutiafi- 
ttet,"  together  with  "a  diSerence  of  brain,  re^-enled  by  «  upecUl 
direction  of  the  Ihoaebt*  and  tbc  di>plny  of  special  mental  powers  "), 
Dr.   Brinton  empha^tes  the  (net  that  "the  progress  ol  man  la  hla 

tifogma  of  gaining  independence  from  nature,  of  making  ber  force* 
lis  •laves,  and  not  loving  them  hi*  mnsIcrB  "—heucc  "the  depend- 
ence »l  ninn  on  his  environment  i*  not  a  rixeil  quantity,"  for  "  In  the 
niual  lavuicil  iipot>  to-day  it  is  reduced  almost  to  a  icro.  m>  for  a*  Ita 
Influence  un  man's  higher,  soul-life  ia  concerned."  Bcsiiles  there  arc 
two  iM}'chirnl  element*,  tempcrainent  and  characteT,  wh>cb  "are 
largely  independent  both  of  heredity  and  environment."  Tempera- 
•nrtit,  Manouvrier  calla  "the  lietcr  mini  tig  cause  of  the  Intellectual 
and  nioial  trait*  of  the  individual."  and  character  la  "the  eaacntUl 
pcrsouni  eirmeiil  In  bnmaoit^."  It  is  neither  inherited  nor  acquired, 
and  "It  probobly  begin*  with  the  very  inception  of  the  IndlvidoaJ 
^llfe:"  whilr  "in  iticaacntial  traits  it  forever  b^de*  the  aa me.  resisting 
ill  eilcrnal  agCDCle*:"  it  i*  that  ''wbicb  in  tbc  last  analyai*  (as 
Wundl  demonitratea]  protnpt*  tbe  decision*,  guide*  the  actions,  and 
varvt*  tile  dciitltiy  oi  men  and  nations."  The  theories  of  atavisu 
are  weaker  Itvday  Ihsn  yesterday,  and  tbe  advances  in  tbe  Rtndy  of 
cclltilar  (laltiology  have  iton  wtiolc  territorle*  for  variation  and  the 
liartdlty  of  ucciutrcd  cbaracteristiCB.  The  pecollartrait*  of  race*  may 
'Am  palholouicHi,  tbe  re«u1t  of  that  perfect  adaplatlon  to  one  cnviron- 
raiSRt  wblcl)  bring*  iri  its  triiin  unhtticaa  for  any  other.  "  Blood  will 
(•11,"  It  to  true,  lilt  fu»t  as  much  temperament  and  character, 

A.  P.  C- 


fiimihrntypui  und  FatHilienahnlichkeiten.    Graf  TtiituiiOK   ZiCRV. 

(.'uiiespbl,  d.   dcutschcn    anthrop.   Gea.  <Miinchcii),    1898,   (Vol. 

XXIX).  S,  4'-44i   SI-S4- 

An  IntprcHllng  atudy  of  tbe  feature*  of  the  Hapsburgs  and  the 

UiHirUin*.     Tbe   author  conclndrs  :     t.     Nearly  cvcryl>oiiy   ba«   the 

|*«liir*«  of  lonie  near  accestor.  but  the  whole  aeries  is  necessary  for 

BMt*ct  oticniatlon.    a.    An  inherited  family  type  is  not  iofre>]uenl, 
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but  bjr  DO  mtani  the  rul«.  j.  Between  chdJmi  of  tbc  tame  parent* 
reaemblADccs  nre  (tequcnt.  but  nioatlr  onlf  iluHng  >-Duth,  4.  Tlic 
reaviBblaiicc*  between  pnrcDt*  and  cbiliticn  arc  mo*t  noticeable  in  tbe 
foutb  of  Ijotb.  3.  Here  anil  there  rery  itrikiog  rta«mblancea  ta 
vcfjr  retnote  anceators  occur.  A.  P.  C. 

L'imilatio*  dans  i'Ari.     PHLtx  R8CXadi.t.     R«t.  ScI..  4«  utrie, 
Tome  X  (1898).  pp.  M5-3j6. 
Alt  haa  all  along  Ita  bistory  been  prone  rather  to  imitation  tbao  to 
Invention — the  former  i«  easier.     Relk-s  o(  imitation  atul  repetition 
are  to  be  found  in  tbe  >ftnmcttic»  of  claiaic  an  and  aichiteetarc. 

StHJirn  lur  JeHticheti  WeidmannnpraeHe.  PAVr,  LXIXSKB.  Zucbr. 
f.  dcD  dcutKbca  Untctr..  XII.  Jahrg.  (i898>,  S.  ^iy3^^■ 
A  valaablc  (Uscuuioti  of  tbc  vocabuiary  of  tbe  Oerman  "huiitcr'a 
dialect,"  with  approtiriate  couHiileratiou  of  socb  ^aitA*  \liflxen, 
Lttder.  naseaeit,  UH^Sndig,  Wild/aag.  Hnndejunge,  Hundthube, 
tuilttnt,  itSbtrn,  etc.)  anil  phfMtcii  (dunh  dif  l.npfcn  gekrn.  auf  dtm 
Striih  geken.^Xr..')  which  buve  pusscil  iutu  the  htcrarj' liiiiKUaj^e  of 
the  day.  the  atadeiit-tniiiranKc  or  other  clnnniih  (ormi  of  opcech 
amoni;  the  riii{ou«  tocist  claMca.  It  i*  inicrciilitij;  10  note  tbc  influ- 
ence uf  the  "hunt"  to  a  Mecklenbuts  dla1e<:t.  where,  t.  g.,  tbe 
caroutc  after  tbe  hunt  i»  cnllcd  .Vajaga;  a  dance  is  KUpfierjagd i 
ilUlioK" >■''«!  people  are //orAa'i'A/.  1/^ /•// /ir^J  ("little  hunt  ")  - 
when  a  player  bas  many  small  trump  cards;  ol  an  old  niaid  they  say 
«/  dt  jagabortM  Johrtn  is  se  rut  ("•hc'*p«*t  ber  huniiiiic  time*'), 
Uany  hunting  proverbn  are  alio  noted.  A.  K.  C. 

L'kdvfaliem  RatioMuttU  df  la  I'ohittd.  Dk.  PAtn.  ^milk  Lxvv. 
Paiia.  Viiix  Alcao.  1S98.     pp.  iji. 

Tbe  thesis  of  ihU  work  is  contaioed  in  ibc  first  aentencc  of  tfae 
opening  chapter.  "  We  propose  to  >how  that  it  is  possible  to  preaerve 
our  mora)  II ml  phyfitGHl  being  troui  tuaiiy  nUeclions.  ami  if  anv  evil 
corned  to  one  or  tbc  other  to  draw  from  our  own  aature  relief  or 
core."  The  book  i>  divided  into  two  purls,  (t),  theoretical;  {3). 
piaetieal.  The  (undiiuieulal  psychological  law  upon  which  the 
iheoT)'  uf  autDsu^Egcstion  is  based  is  the  fact  that  every  thougbt  is  the 
beginning  ol  action.  The  will  acm  more  effectually  when  it  acts  uu- 
coniciously,  or  without  eOurt,  that  ia  as  a  result  of  ii»K^c4tioD,  Sag- 
geatiou  iiof  two  kinds:  suggesliuu  from  withoni, and  autosuggestion; 
but  there  i*  no  eMcntial  diOeicncc  between  these. 

Maoy  allmcDta  of  tbe  body  a*  well  at  of  the  mind  are  habitfc.  Moral 
hygiene  coniiats  in  tbe  fixation  iu  the  organism  of  healthy  physical 
and  mcutnl  habits. 

In  tbe  tcooiid  part  of  the  hook  uiauy  case*  arc  giren  in  detail  of 
the  cure  by  autosuggestion  of  emotional  troublea.  of  habit*,  of  func- 
tional disorders  of  circulation  and  digcation.  While,  aeeortliog  to 
Ur.  I.'vy.  psychotherapy  doc*  not  claim  to  be  all  ibcre  i*  of  theratiy, 
there  are  cases  in  which  nothing  can  take  its  place,  there  are  otner 
cases  in  which  it  «ctt  better  thau  any  other  curative  agent.  And  in 
all  cawa  it  U  UMfnt.  G.  B.  Paktriim-.b. 


Modtrne  NfrvosUitl  iind  ihrt  Vtrerhung,  eon  Cti.  Pkkii.    Ant  an 

Bictttc.    Dutch  Dr.  Hubert  Schnitier,  Berlin 

Tfae  book  i*  cbieBy  a  discasaioo   of  heredity  as  affected  by  oervoas 

dlMaaes.     Vi^  asterta  himiclf  a  folluwer  of  barwin  and  aa  optmuenl 

of  tJie  Weiamann  theory  of  the  continuity  of  the  germ  »ub*laace.     His 
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posiljou  is  l)iat  llic  coiiililiAUt  of  life  nOect  ihc  iuilivfilua)  orgsaifm, 
and  exert  an  iiuportatit  mollifying  inllDeDce  on  the  pfolopljuiD. 

tiit  influence  of  licicdily  it  far  Irom  bein^  iiuiitcl  lo  pfjvllic  dia- 
canea.  tl  Titcnds  also  lo  tlic  tuoat  oiganic  uiid  functioual  cliaeaara  of 
llic  Dcrvoui  syilcm.  and,  further,  crcrjr  ncirou*  diaciuc  i«  connected 
witb  nil  atialotiiicHt  cbanfie. 

iDlrtrnlin^  cbflptcis  deulibg  wilh  degeneracy  and  tiemliury  »»ylti- 
metiy  nic  giren. 

TIic  book  l»  especially  valuable  aa  a  guide  to  the  literatnre  of  the 
•nbjecl.  a  very  laive  liot  of  siitburii  tieiii^  cited. 

The  tinnsUtof  baa  done  his  work  well.  The  lucid  style  of  the 
French  author  ia  well  ntaiiitaiiied  ihrouRhoat  in  the  tionilatioti. 

Norman  TmPUtTT. 

Lt  Suttcnscient  chr:  Its  AriisUi,  let  Savanii  ft  Ut  EcrivatHS.  par  le 
DocTHiiR  0>iA»AKRix,  inddecio  d«  la  marine.  Preface  <!e  U.  le 
Docteur  Rcgii,     Purin.  1S97.     pp.  134. 

Ill  ibi*  preface  I>r.  Kcf(it  dcl'mc*  the  "  Subconicirmt "  as  the  peculiar 
state  tietween  Blcejiitig  mid  nuking:  bctwceii  the  coiisciout  and  the 
uuvonacioua. 

It  is  thi»  vlaie  that  Dr.  Cbnbaneix  ha*  ttodicd  ia  the  cue*  o(  ■ 
number  of  autbor«,  artists  aiid  >ci«nlists.  Noting  the  fre>|iiency  among 
socb  men  of  lumiiainbutisui.  neuropatliv.  linlluciDatioas.  etc.  the 
ftntbor  was  deairou*  of  deterniiniiij;  whetbci  tbcy  were  particularly 
mlqect  to  "bubcoDScious"  drcaui*.  and  if  io.  what  (iiirt  (lie  oubcon- 
•doaa  played  in  their  works,  lie  gives  (hr  cxpeneace  of  Moiart, 
Goethe,  Heine,  Voltaire,  Schopenhauer,  Wngnef.  Tolatoi,  and  Diany 
other  equally  famous  tneii,  both  bi«ioric  and  coutcuiporsry. 

He  shows  thiit  the  subconscious  appeots  with  great  frequency  Hinong 
men  of  tnteoi  aud  genius,  and  in  the  chec  of  many  it  figures  in  their 
productiouft  to  a  remarkable  degree. 

Dr.  Regis  says  the  study  brings  to  light  one  of  the  psychologic  con- 
ditioni  under  which  the  great  worksof  the  human  mind  arc  produced. 
It  establihhci  also  thHt  the  persoiiulily  of  men  of  talent  and  gciiint  so 
diversely  inlerpreted,  is  more  often  due  to  nerrons  eirthisni  thau  lo 
mental  acrnngcmcnt.  nod  that  the  great  creator*  arc  often  loat  in  their 
sabcousciouK  a  list  Taction. 

The  work  contains  n  bibliography  of  some  wTent)'  titles ;  also  a 
table  of  the  authors  cited. 

Tte  Use  0/  Color  in  the  Verte  0/  Ike  English  komenlii  Potts,  by 
Alick  Bf>WAHti»  Pratt.  Chicago:  The  Itniiersity  of  Chicago 
Pre**.  189S.     pp.  I  iS. 

This  work  is  a  thesis  for  the  doctor's  degree  in  the  Department  of 
Bnglish  of  Chicago  Uuiversity.  The  author  preienia  an  exhaustive 
ataay  of  the  use  of  color  by  the  seTcateen  piiiicipiil  Hnglish  poet* 
from  Langtaud  to  Keats.  The  study  iucludes  the  entire  product  of 
eaeb  poet  considered,  except  Thomson ;  aud  the  results  have  been 
catalogued  and  ctas^ified.  The  classificHtion  is  made  in  two  ways: 
According  to  color  groups :  and  accoriling  to  dbtribution  among  6elds 
o(  iuterest.  The  tables  awl  charts  give  n  graphic  repceseniation  of 
the  BHbfect.  The  work  furni*bea  some  suggestive  material  for  the  psy- 
cboUlitisl.  W.  S.  S. 

l.fitfadfH  der  fihysiotogisdft  Piythotoz'tf  '"  IS  ^'orlesnngfn.    Vo» 

Til.  ZlKaitK.    4(e  Aufl.  Jena,  G   Fischer,  1898.     pp.  s,  i&3. 

ProfeMor  Zteheo'*  /.n^«i/«ii,  published  in   1891,  is  well   known  to 

American  students  of  psvchoWy  in  the  translation  ol  Mes*rs.  Beyei 

and  Van  I.iew(Kled..  w^).    H  is  witb  this,  in  the  absence  of  the  3d 
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GeTman  nlitioD,  that  tbc  Tcvicwcr  mu^t  coiuiiMif  llic  present  volorae. 
The  folloKinjE  krc  «orac  of  the  more  importiuil  eliouitcs  :  I^cUirc  II. 
■■  Sciit«lioa.  AasocSntioti.  Aflioii,"  h»»  (icw  pnraKrapliG  on  the  dcTel- 
opment  of  the  btnio  in  tbe  vtitclintc  leries ;  Ix^ctu^c  TTI,  "  Slimulas. 
ScoRalioii,"  a  new  dcrivalioii  of  Fccbncr's  mcaaarement-fonnaU.  and 
mocliricniiniiH  In  lb*  illttcuMioD  o(  Wchcr's  Uw;  I,«ciiiTe  IV,  "T«atc. 
Smell,  Cutaocoas  ScDMtions  >ad  Sunisttons  of  Mov«iu«ot,"  a  pkn- 
Ktapb  OD  the  ttalic  ■cdbc  mid  the  aMmcutuy  otmuiic  MiiBatioiit :  l-cc- 
tuK  V,  "  ScnutlonH  of  HmrlnK."  reoiark*  on  Uic  limbrc  of  vowels ; 
Lccioie  VI,  "Sight"  (llic  whole  lecinre  hu  be«n  rerlied,  with  the 
OHMikticcof  P[ofciiM>r  Kocin)t),pikragr«pli*  on  ritual  perceptions  of 
Dio?CRi«ni  «t)d  on  crrinlii  optical  iIIurIor*  ;  Lecture  VII,  "  Temporal 
AttrJbutea  aud  Afiective  Tone  of  SFittation*,"  ailded  reniatka  on  after- 
image*, rcfercDCM  to  the  timc-seiiir,  and  cbanges  in  matter  and 
Krr«nKem«iit  througlioui  ihe  secood  half  of  the  lecture;  Lectarei  IX 
and  X,  minor  additions  in  tbe  discu»Aion  of  emotion  and  of  associatioii 
of  idcBK ;  Lecture  XI.  parsETapb*  oa  the  ncliviiy  cipericace  in  atten- 
tion, nii<l  on  the  rcUtioiiof  Attention  to  Intcn^it^  of  sensation;  l^clnre 
XIV,  new  uiatlcr  in  the  paragrapbs  ilealing  nitb  Itie  ilTTcIopmcnt  of 
action  and  with  limple  reaction  exjiciiiuciita;  lecture  XV.  coiisld- 
eratiouof  objections  tothcAMOcintivc  tlicor)' of  will-  Thcucw  iudicea, 
of  snhjecl*  ami  autlior»,  aie  uioit  welcome,  aa  are  tta«  tinacr«us  cita- 
tion* of  recent  literaluic  in  the  foot  notc*. 

It  i»  pinin.  from  lhi«  HummaTy.  that  the  (otirth  German  in  a  great 
improvement  npon  the  second  BngUih  edition  of  the  Ltit/aden.  It  i« 
rcttrcltabte  thai  I*rofruor  Ziclien  has  seen  fit  to  retain  the  palemlcal 
trealincul  of  Wundl's  apperception  theory  in  text  and  preface.  He 
has,  appnretitl)-.  never  nudcratood  that  theory  :  thouj^h  a  readine  of 
the  (trundrisi  and  I'orUsuugen,  in  Iheir  recent  isnuei.  would  lie 
amply  ittillicicnt  to  show  him  that  he  baa  mlBreptescuird  Wundt's  doc- 
trioe.  B.  B-  T. 

reUa  S^gat.  by  H.  J.  Roi.t.iK.  New  York,  O.  W.  Dlllltifcham  &  Co., 
i&j8.    pp,  I7fl. 

Vctla  S^krI  in  a  nOTcl,  the  aim  of  which  i»  to  familiarii«  tbe  pabKc 
with  Ibc  idcH  of  nice-mixture  as  the  fiual  tttcp  in  the  mental  and 
physical  development  o!  mnnlcind.  In  tbe  course  of  the  itorjr  an 
Americad  Jcwcos  niHrrieH  a  man  who  i»  part  American,  port  negro, 
and  part  Spaniard  :  and  u  Japuneec  woman,  one  of  whose  grand  parents 
wa«  Huropean.  find*  a  husiband  who  i«  half  English  and  half  Swede, 

With  the  meitis  of  the  Klory  at  Mory  wc  are  not  here  concerned. 
There  c«n,  hnwever.  t'c  no  doubt  of  the  ptycholo^ical  importance  of 
the  fuel  upon  which  ihc  nulhoi — apart  from  his  references  lo  the 
Antilles  and  citaiiooR  of  Hcihctt  Spencer — lays  ttieas:  the  fact  that, 
iu  a  civiliied  community,  "  positive  assurance  is  dow  impossible  aa  tO 
the  racial  purity  of  any  individual."  , 

VBnsei^nemenl  InUgrat,"  ALBKts  Bhrtkand.  Profcsseur  de  Phi- 
losophie  k  I'DnivcrsitJ  de  Lyon.    I'^lii  .Mean.  Pari*,  189B, 

"  Unifie<l  instruction  "  is  really,  according  lo  the  author,  Inttrnc- 
Iton  in  all  the  hnmitn  Sciences  for  every  hnman  being.  Thi4  book  Is 
another  ami  slioDg  appeal  for  reform  in  Ihc  lack  of  popular  educa- 
tion. Whatever  secondary  education  cxislt,  is  not  well  anitcil  lo  all 
cUmc*.  There  is  an  aristocracy  of  learning,  whereas  there  should  b« 
perFect  equality.  No  provision  in  made  for  the  instruction  of  the  son* 
ami  daojiliters  of  mechanic*,  laborers  and  farinera,  and  these,  tbe 
inaH  of  the  people,  are  as  capable  as  any  of  profiting  thereby.  The 
)[c«at  gap  comes  between  the  age*  of  thirteen  and  twenty. 

Dcacartct  and  Comtc,  as  nutioual  phllosopbeni,  are  taken  ai  guidei 
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in  mppon  of  the  sew  loowtmtot :  for  (b«  proport  >7Mcbi  w  putlj  in 
npentims  in  1.70a  *Dd  otlicf  rilicii.  In  th*  aatfaor'*  OBtlinr  (or  popu- 
lar Mmtidarj  Macstioti  Cotntr  1»  rpaghly  followM.  and  aecOTdfiiKto 
this  pbtloaopbcr  tberc  are  tbne  pcrioo*  in  positive  cducaiion.  The 
firitt  M  panly  phjikal  mod  nadci  Ilic  motbcr'i  direction.  Tbe«ccoad. 
bfi«««B  lb*  agcft  of  ivTCB  and  ioat\**n,  i»  KKtli«tic .  tbc  attid^  o4 
Ibe  arts  and  langnaKc*-  Tbc  third  i*  acicnliSc.  confonning  cloaely  to 
the  "hircarrhy  of  tbc  Mven  (nndaBiciital  *ct«BCc*."  Tb^  •cience* 
■rr  arranged  in  a  logical  atrics  ;  roatbcmatica,  aMroDAiBy.  plijaita, 
cbnnitlrr.  biology,  aocioIaKy,  and  moiala.  Tbc  aivdjr  ol  the  claMica 
bring*  in  a  bifarcation,  fatal  to  an  nlilitariaa  and  nniAcd  instruction. 
Tbc  introdnction  of  co^dncation  tnarkft  probabl]r  tb«  gTcai««t  inBora- 
tloD  in  the  propoacd  nev  system. 

Tliic  sccoiMlary  initriKiioii  in  tbc  scicnc«s  would  be  Rireii  in  two 
fchools:  the  first  or  institutes,  would  be  creniac  achools.  and  tbe 
couisc  woDld  last  acTca  years.  The  second,  tbe  coTtcgea.  wonld  dtSer 
ttma  the  first  only  in  that  tbe  stadcnti  devolc  foil  time  to  slady  and 
finish  in  fonr  veara.  Chapter  three  icires  the  details  of  tbe  autbor** 
uniqne  plana  lor  these  schools.  F.  D.  SbksxaH. 

Imtraimttion  to  Her^niam  PrimdpUt  ^  Ttacking,  by  CATttARiXB  I. 

Done,  of  Day  Training  Department,  Tbe  Owens  College.  Man- 
chester. 18^.  I^odon:  Swan.  Sonncnschcin  &  Co.;  S'cw  York: 
The  Macmillaa  CompsiDy.  pp.  198. 
The  ouihor  of  this  work  has  fittingly  prefaced  it  with  aB  inlrodnc- 
Inry  notice  by  Dr.  W.  Rein,  oT  Jena.  She  b«s  undertakea  Ibe  task  of 
lraD*T>tantiD|c  the  mcthoiUaBd  principles  of  Herbartian  pedagogy  into 
the  cIcDieDlBry  schools  of  England.  A  samroary  of  tbe  general  prin- 
ciples of  rdncalion.  and  the  Hrrhartisn  doctrine  of  interest  and  in- 
struction furnish  Ibe  English  readers  with  the  fundamental  eoncfp- 
tiooa  of  education  a*  seen  in  tbc  writings  of  Ilcrhart  and  bis  follower*. 
A  good  descrlptton  is  if iven  of  the  course  of  infiiruction  followed  in 
the  enllnre-epoch  wfaoolsof  Gennan),  The  most  iiilercstiDC  feature 
of  this  work  ii  the  nitempt  to  adopt  tbcieculiurccpnctit  to  the  needs 
of  children  of  the  Hiigllfh  race.  The  lc};end*  aoil  lintoiy  of  Germany 
are  cbannil  (or  thoic  of  England.  Miss  Dodd  ctoiics  this  inirrrslinf; 
work  with  a  brief  history  of  the  rise  and  dcvclopmcniof  the  Ilcrbonian 
RioTcmeDt  in  Germany. 

Tht  Nature  and  Devetopmemt  of  Animal  Mttligtntt.  by  Wkslky 

MiLLK.  M.  A.,  M.  D.,  D,  V.  S..  1'.  K.  S.  C.    Macmlllan.  N.  V.. 

i«98.    pp.307. 

At  last  ne  have  these  very  careful  and  objective  studies  that  have 

appeared  in  a  fraKinentary  way  in  many  forms  ami  i)lace»,  put  toiEelher 

into  a  more  or  less  systematic  whole.  F^rt  1  is  occupied  with  ilcncrihine 

animal  inlelliRence  and  comparative  pSTcholoKy;  Part  II  lieals  with 

squirrels,  wilh  special  reference  to  feigning,  and  to  hibernatioa.     Part 

lit  treats  tbe  psychic  development  of  young  animals  and  its  physical 

condJtioBS.  hroin  growth  ntid  its  relation  to  psjchic  derelopmcnl ;  and 

part  IV  represent*  various  djscassions,    The  work  Is  of  KrrnI  acumcB. 

and  a  very  Taluable  addition  to  the  literature  of  the  subject,  but  is 

handicapped  by  a  title  too  large  for  it.     The  author's  strong  point 

is  fidelity  aod  patience  of  obserTBtion  and  description  rather  than 

SiMraliration  or  discussion ,    The  book  is  ao  diversified  that  it  needs 
e  admirable  index  which  it  has. 

Dit  JUasfftbtttioH,  von  Dr.  H,  ROHLEsan.    Berlin,  1898.    pp.  319. 

This  "  monograph  for  physicians  and  pedago^nes  "  is  written  in 
coDfonnlty  to  Uie  motto  toat  the  "  diseases  of  society  can  be  no  more 
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cnrcij  (ban  can  tlicMc  of  tht:  body  without  sptalciDg  of  tfacm  op«l>Ij 
■nd  freely."  The  work  i>  cUbonite  and  lyotcmaiic.  dUcuminft  litein- 
Ihtv,  ilrliiiitiotiii,  hiMofv,  (vnnit,  dlflmion,  onaoitiRi  antong  animal*, 
<IC.  Th«  causes  are  ilivided  as  thoM  lying  in  the  body,  as  lazinMi, 
moral  weakens,  over  liveliness,  precocitv,  bodily  ilefcct.  etc.;  and 
tliow  oni  of  the  body  like  education  at  home  and  In  school,  faalty 
drtMi  food,  ubuonnal  fear.  unwliolesomF  occupation,  Tbc  results  are 
■pectSed  for  nerves,  senses,  digestion,  muiclei,  respiration,  cerebet- 
IttR,  etc.,  and  therapeutics  occupy  wont  of  the  l<ul  hundred  p>>K*ii. 

Ueb^rdie  Stxmelltn  UrsatMttt  dtr  Neurastkenie  m.  Angslnturose,  von 
Dn.  Pxt,nc  Gattei,-  Berlin,  189A.  pp.  68. 
The  author,  a  nerve  specialist  in  Berlin,  baa  eridentty  beeu  pro- 
fonndly  infiucnccd  by  KrjiDs.  Heckcr.  and  Breiicr,  and  Pretid'a  recent 
brilliant  studica  on  hyhtciiit.  ituil  depends  on  Ibe  basis  of  loo  btiusl 
easea  lu  the  clinique  of  Kraift-Rbinp.  The  genera!  thesis  is  thsl  the 
nenro«i*  of  onanists  alwny*  oecurs  wflere  there  is  n  restraint  of  the 
■eioal  desire,  aod  lull  neurastlicDia  cao  artst  only  as  a  tcstilt  of  mas- 
lurbatiOD. 

Arbtil  ind  Rhythmui.  by  M.  K.  Brcrrsit.  Allg.  Phil.  Hist.  Cliiase 
SAchs  G*s.  der  Wias.,  Bd.  17,  No,  5.  Leipxig,  1896, 
This  important  and  tasclnstlng  moDOKraph  shows  by  manv  tllDStra- 
ilons  bow  bsll  ciriliicd  people  are  i>rone  to  work  rhythmically  and 
even  in  concert  and  to  sing,  workiathusargned  tobetheranseof  song 
and  poes^,  dsnce  and  the  drama.  This  ronclusion  is  illustrated  hy 
hypotlietical  stages  ol  development  of  lyric  and  epic  poety.  Rhythm 
is  potent  as  a  means  of  ncifj-ing  wrork  and  creaiing  voluntary  com- 
munities of  Inborers.  Machinery  has  weakened  and  in  many  coses 
ibrealcns  the  decay  of  the  rhytlimic  impulse.  If  it  goes,  th*  mpcr- 
strnetnre  of  mnsic  will  also  be  endnoftercd. 

W.  t'-  Htr  Book  and  t'anoui  I'mes.  by  William  Cahton.  8tone 
and  Kimball,  N.  Y.,  i8q8.  pp.  146. 
This  very  loitcfnt  tittle  book  Is  made  up  of  prose  records  of  very 
cute  iloirigs,  and  especially  sayings  of  the  heroine,  V.  G.  The  bushes 
have  tlieir  bands  full  of  Sowers :  the  bnds  arc  the  trees'  little  girls ; 
Jesus  is  cleverer  Iban  «c  are;  did  the  church  people  put  Jesus  on  a 
ciosf,?  her  new  words,  fnSAle,  sorcfully,  Gcky,  etc..  are  stated  in  prose, 
and  the  author  then  lapses  into  brief  versicles  describing  the  inci- 
dents poetically. 

A  Sfwdy  of  a  Child,  fay  I<0[Tt&K  B.  Hocak.    Harper'*.  M.  V.,  1B98. 

pp.  130. 

This  RttTnelivcly  ttrinled  and  bound  book  is  illnstrateil  by  over  jon 
drawings  by  the  child.  There  are  eight  chapters,  the  first  representing 
the  Grsl  ycni  ol  Harold's  life,  and  soon  to  the  eighth,  following  the 
chronoloxicitl  onlvr  the  author  finds  It  unntMSsary  to  obHric  any 
other,  and  there  is  no  index  to  aid  the  reader.  Tbc  6rst  year  note's 
are  particularly  fraKi'icnIary,  nnil  are  only  scTcn  pages.  Uiuiy  of  the 
notes  ari'  intrm-iini,;  nud  suggestive,  and  many  are  very  inane.  There 
are  almost  no  attempts  to  draw  conclusions  of  any  sort,  but  only 
abjective  scconnls  of  specific  things  tbe  child  did  nod  said. 

TTie  Vevelofimenl  of  the  ChUd,  by  Nathan  OrntKUXiM.    Macmillsn 

Co.,  N,  V  .  tM-    PP-  '*¥>■ 

The  authPT  is  the  attending  physiciao  to  the  children's  department 

of  Mt.  Siosi   Hospital   Dispensary  tn   New  York  city,  whose  snpple. 

mental}'  culluie  enables  him  to  discnss  In  an  Luttcestiog  way  tbe 
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relation  of  heirdity  and  CDvirnniii«m :  the  place  of  (be  primary  school 
and  of  Tcli^'on  in  n  child'* iJcv«lopBi«tit;  tnrvalaeof  chlM  te«\iiiioiiy  ; 
the  evolution  of  ttte  jiivenile  criniinnl :  the  heiirtnc*  of  the  mode  of 
ilevelopmcnt  as  proiltictivc  ol  geuiut  or  clcfeci,  institnlJODal  life  and 
Lbe  profeuioD  ol  niaieruily.  The  hook  It  on  a  (ar  hlfrbcr  nlanc  than 
*uch  works  of  Taylor  *aA  Ho^an  noticed  in  this  number,  (mt  it  ang< 
K*Bllre  ralfaer  tbnn  conclusive.  indic«liii|;  a  certain  immatuntr  of 
Tiew.  and  frcquenllv  a  diipoxllion  to  cxpattale  in  wbat  are  almOGt  the 
common  placet  of  tfie  subfect.  Still  it  i«  a  booV  to  he  heartily  com- 
mended to  pnrenw. 

Pi^eMologie  de  t'tnUinfl  Sexuel.  par  DR.  Joaknv  Roux.  Paria, 
1899.  pp.96. 
Thii  ti  an  Rdmirnhlc  little  compcnd  of  the  *ub]ect.  Slartinfi  with  a 
r^ufti^of  the  lt'tidiii|!  current  conclusions  of  biology  on  the  subject, 
the  fiiithor  pnsses  to  the  dlicu«*ion  of  the  general  theory  of  fecuoda- 
lioD  jnil  tneucc  of  love.  It*  merit  coiimkIe  in  the  author'*  wide 
■equal I] tn II ire  with  recent  scientific  literature  its  the  various  fields,  and 
Id  his  lucidity  and  conciseness  of  statement. 

Cilistnship  and  SalpatinH,  gr  Grttk  and  Jrxt>,  by  A.  H.  I.M>vi>,  Ph. 

n.,  AHistaol  rrofessor  of  phlloMpby,  Unieerslty  of  Michigan. 

Little,  Brown  and  Co.,  Botlon,  1897.    pp.  141. 
In  Port  t  the  author  deseribca  the  death  of  Socrnlci  nnd  il*  influence 
on  Greelc  thouchl,  and  then  on  Roman.     In  Purl  II  he  defierllies  and 
discusses  ibe  death  of  Christ  in  Jodea  and  the  (all  of  Rome.     Part  III 
is  devoted  10  an  nccDunt  of  the  resurrection  or  the  Christian  state. 

The  Study  0/  the  Child,  by  A.  R.  Tavi.08.  M.  D.,  President  of  Ihc 
State  Normal  School  ol  Kmpoiin,  Kansas.  D.  Appleton  and  Co., 
N.  v..  1898.  pp.  Jlj. 
This  book  is  Volume  XLIIl  in  Dr.  Harris's  Educational  Series,  atid 
make*  an  altein[>t  to  study  and  present  the  rexult"  of  the  sttidy  of 
children.  It  claims  no  originulity,  but  only  to  tit  the  reader  lo  enter 
npon  the  study  of  children.  It  trcnts  the  senses,  consciousness,  apper- 
ception, attention,  symbolism,  Mtylnt!'.  (eoliiiiri,  will,  intellect,  con- 
cepts, self,  habil.  character,  manucrs  and  morals,  noruiHlHiidsbnornial. 
Il  aeems  to  the  writer  of  this  note  that  the  title  might,  with  minor 
modlflealion,  fu«t  a*  ivcll  have  been  the  ctndy  ol  the  adull.  or  p*y- 
cfaology,  aeeordiuK  to  Froebel,  Herburt  and  Harris.  The  book  ts 
abstract,  and  contains  nlmo«t  nothing  genetic  and  little  that  is  con- 
crete: but  is  n  reiitalemeut  of  *tock  matter  in  the  general  Geld  of 
mental  phlloHophy  with  such  udjustiucuts  af>  show  that  from  thai 
standpoint  chilu  study  has  a  place,  and  this  is  something  to  be  gratc- 
Inl  for. 

IVrf«(-Jl  etHtr  DanUllung  drr  Empjindungen,  von  Waltbr  PRIZI- 
nKAU.  A.  Holder,  Wien,  1898.  pp.  jS. 
This  postbnmoutl  work,  edited  by  the  anlhor's  brother,  attempts 
'•  lo  bring  sensations  as  immediately  given  purely  psychic  fads  into  a 
malhcmatical  system,  the  formula*  of  which  shall  be  a  complete 
desclptlon  of  finale  sensations  in  general,  and  dlscuujthlc  uiulci  the 
special  cases."  It  is  impossible  to  describe  the  system  in  brief  (orra. 
Five  large  table*  present  the  chief  term*  and  fomui  n*ed. 

Eitai  mr  la  Classi^ealion  dts  Seieneei.  par  Ei>momi  Goni.OT.    P. 
Alcan.  Paris,  18^.     pp.  196. 
The   first   chapter   discQsse*  the  formal   unity  of  *cience*,   lottical 
dnilism,  and  the  ccmmou  laws  of  the  developmeut  of  all  sciences,  vix., 
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indnction.  mat  hematics,  and  deduction  in  the  •cienccK  of  natu(«.  Tbe 
nain  bcxly  of  the  book  l«  an  expoHitlon  of  the  ■yttcm  of  sctcncc* 
which  fallH  into  the  (ollowing  ordf  r :  Aciihmciic.  algel>ra,  ^romelry, 
mvchanics.  iaclodina  cinematic*  and  dynatnicn,  cosmolotiy'  hiol^y. 
poycbology  and  AOCiolo]^,  includiDj;  icttbeliCR  and  tuointt.  Other 
sciences  are  sub-scctiODH  of  theM. 

L'/Umsiom  de  Fanut  Rtcanitaiuana.  by  B.  BitXKAiit»-tjtitov.  ]>ari«, 
(89R.  pp.  149. 
The  aathof  sent  out  n  lonKqueitionnaln.-  toc<lucatcd  people  rcqne«t- 
lug  account*  of  MrlkiuK  experience  of  havitie  been  in  <  new  pine*. 
or  bi>TCtumt  he  lelect*  and  prinli  in  fall  S6,  which  make  the  Ia>t 
t$op«^eK  of  bis  hook,  the  firal  i>einj;  devoted  to  di^custiOD*.  Rejecl- 
Ini;  RilHit'«  theory  tlut  there  are  two  8acc«Hiv*  and  petfeclly 
cotitcioui  impreiaiou*,  ihe  fiist  rent  and  tbe  MCotid  luOlocinatOty,  he 
hold*  rccoKiiitinn  lo  be  n  uQiqac  kind  of  "itilellectual  acnlJmcnt" 
anHK-iateil  willi  re-kuowa  pile  no  tile  11  a.  Tlic  matiife*tHtioii*  of  this 
wntimeiit  mny  beeowe  >1iuo«l  chrouk.  It  i«  not  iieee»siir)[  to  oMnme 
a  differcufc  between  tenEntion  and  perception,  or  between  imperaonal 
inpreuionii  Hud  thoae  where  the  suoject  i»  cou*ciouii. 

Classified  Rfiidimg.  by  Isauki,  I.awrkkck.  Publiohed  by  the  anthor. 
St.  Cloud,  Minn..  189S.  pp.  4i}. 
This  i>  n  dcocriptivc  list  of  books  for  school,  library  and  home. 
PedoKoey.  child  Kudy,  geoKraphy,  hiatory,  Knslisb,  and  mi«cc]la- 
neotu,  tne  latter  including  maoaal  training,  drawing,  pby*lcal  culture 
•■d  mnaic,  are  the  chief  topica.  There  are  wide  nurgins  for  additional 
lileTatnre.  It  in  eniy  to  find  fault  with  every  such  book  both  for  what 
It  include*  ami  CKCludefi,  but  on  the  whole  this  can  he  moat  hcarllly 
commended  to  every  teacher  or  student  of  geogripb^,  history  or 
HnKli^h.  an  a  very  valuable  companion  nnd  helper  in  tbeir  work. 

Ignorance,  by  M.  R.  V.  Dokman.     London.  189S.     pp.  }>5. 

The  author  uudertakes  to  study  the  caiuei  and  effect*  of  ignorance 
iu  popular  thought  and  to  mnke  educational  suggestions.  No  one 
before  has  nitempted  to  reduce  ignorance  to  a  icience.  It*  effect  is 
traced  on  art.  letter^,  cnpiial,  economy,  state,  woman,  and  collective 
and  iiidividnat  ignornncc  nre  distinguished.  The  sutbor  emphasfiM 
onconiciou*  causes  and  cures.  Large  ideas  in  small  minds,  the  retire* 
mcnt  ol  the  litlcst.  new  inpcrstitioiiK  of  ultra  idealism,  ultra  spirit- 
ualism, uncritical  orthodoxy,  the  substitution  of  feeling  for  the  ease 
with  which  women  conceal  ignorance  by  following  custom,  lie  deftra- 
dalion  I'f  the  pulpit,  srcas.  stage,  mcthoiU  of  odvertiscDtcDt,  etc.,  arc 
among  tbe  canses  of  ignorance  to  be  contended  agsinat. 

The  EUmenIt  of  PhysUal  Ediuafion.  by  D.  Lkuox.  M.  D.,  and  A. 
STCKitoCK.  Blackwood.  Londou.  1898.  pp.  141. 
This  ts  a  teacher's  manual  copionsly  illustrated  with  147  cnts  of 
children  practicing  free  gymnastics  and  using  ball,  wand,  dumb-bells ; 
aiMl  some  40  pages  of  nem'  g\-mnastic  music,  by  H.  H,  liOsetiy.  The 
first  67  luges  are  taken  up  with  very  elementary  anatomy  and  physi- 
ology,    [t  is  Ik  practical  nnd  interesting  book. 

A  Course  of  Prattieat  Leisonz  in  Hand  and  Eye  Training  for  Slu- 
denti.  1-4.  by  A.  W.  Bkvis.     Ix)ndon,  i8q8. 
These  are  fonr  handbooks  of  some  xya  page*  e«ch.  illustrating  a 
MW  courac  of  work    adopted    by   the   Birmingham  English   School 
Bourd,  snd  are  (all  of  new  and  su'^estivc  work, 

JODKMAl,— tl 
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The  Play  of  Animals,  by  Karl  Groos.  Tr.  by  Elizabeth  L.  Balilwin. 
Appleton  &  Co.,  New  York,  1898.  pp.  341. 
It  was  a  happy  idea  to  translate  this  Tsluable  book  from  the  G«r- 
nmn,  and  Miss.  Baldwiti  has  done  her  task  very  acceptably.  Professor 
Baldwin  writes  a  characteristic  preface  of  eleven  tta^es,  and  a  re- 
printed appeuilix  of  fonr  pages  quotiug  from  himself,  or  referring  to 
his  work  some  fourteen  times,  claimiue  four  out  of  nine  factors  of 
organic  evolution,  and  offerinR  a  series  of  criticism,  "  even  though  to  a 
thinker  like  Professor  Groos  they  maybe  trivial  and  easily  answered." 
On  the  whole  the  work  of  Groos  !<  com:iiended.  but  were  not  most  of 
its  best  ideas  either  hinted  at  or  belter  exprcsBeil,  or  were  not  moat  of 
the  facts  more  truly  stated  by  Professor  Baldwin  at  some  distinctly 
pre V ions  date  ? 


CORKESPONDENOE. 


Dr.  Hennai]  T.  Lnlccn*  1i>«  irritleo  Ilic  following  pei»oual  lettci  lo 
tfaocilitor.  It  WHS  nidi  tio  ihouglkl  of  publication,  but  iJr.  l.ukenti 
hiM  l(in<lly  cuuMDlei]  to  let  it  appear  iii  lAtJottrnal,  witboot  chapgc; 

My  Dear  Sir  : 

I  bavf  |utt  been  out  to  Clicrjr  Chs««  to  ttt  Dr.  tJlmcr  Gate*  and 
his  lalionilory.  The  work  on  cnUrKCinciiI  o'  tbe  Ubor^lory  i«  Mill 
■ndcr  mty,  to  that  1  did  not  icc  tnings  and  apparatn*  in  working 
order,  but  in  heap*.  He  Ium  rmiiril  tbe  «1<1  bnJI^ng  oa«  notj,  aau 
built  a  new  Grit  ntor;-'  It  ■!>  a  Gdc  ailuatiou  on  the  Mine  lot  with  bis 
rciidcDCc.  wiib  icroutid  eiiouKh  arouad  for  two  or  three  aew  liuiMini^B 
bcEidc*  n  liiK  law II,  The  pro]ietly  is  liifi  own,  iHttoinlory  and  all,  bat 
llr  haa  received  donaiious  of  varians  amcniitB  (1  tUink  he  aaid  9jM,- 
ouo)  from  Mrs.  Phcbc  llnnl  and  otbcis  lo  aid  in  •pecial  invcMiga- 
liao*.  UiK  work  c«vvr*>  Itir  whole  range  of  the  icicncc*.  Mc  haa  ju»t 
invented  a  way  of  gtttiDK  "■  electrit-  cartent  froin  tbe  action  of  tun- 
light  without  the  iDtervciitioD  of  dynamo  or  engine.  He  atarted  iu  on 
the  atady  of  laomi  hoiiic  lime  ago,  sod  In  nine  niostba  had  lixiy^eiftht 
new  iDveiitiotm  ul  iiuiiroveineiits  in  tbe  loom  :  one  of  thtMr  iiiveutiont 
he  dinpoaed  of  for  ten  per  cent,  royalty,  receiving  f6i.ooo.  with  wbicb 
he  ia  building  his  uew  laboratoiy  now.  He  employa  a  (oicc  of  trained 
«HiU8Bl»,  machinists,  vie,  Hia  metallurgical  ruum  ia  (or  iii^-eatiga- 
tioos  in  alloya.  Me  proposes  to  make  a  complete  aeries  of  lo.ixn  (ac 
■o)  varying  percentages  of  alloya  of  certain  two  metaUi,  and  teat  tbe 
pTopcTtlea  of  tbe  alloys.  He  la  at  present  on  optica  and  aconaika.  He 
propose*  to  put  up  a  bnilding  id  which  will  be  mnseuni,  laboratory 
and  all  apparatus  needed  lo  dcnioiKtralc  ercry  known  (act  about  light 
or  Mniid.  Tlien  he  will  take  u  claM  through  by  bis  method  of  work, 
which  gucs  by  regular  stugea:  (i)  Sensation*.  (I  J  Images,  (3)  Concept*, 
(4)  Ideas,  (5;  Thoughts,  isi  oider,  (6)  Thoushta,  and  order,  (7} 
Thoughts,  ird  order.     He  aims  10  get  sa  many  diHereul  aenastiona  M 

EOMiUe,  Out  of  these  come  images  of  objects.  These  nre  grouped 
y  likcueaa  into  concepts.  Then  the  concepia  nre  each  to  be  Tclatcil  to 
every  Otb«r  one.  He  kecp»  going  over  and  over  the  umteiial  trying  to 
Bnd  relation  of  coucepis  systetnaticolly,  1.  ^.,of  every  pouible  pair. 
He  lays  much  stress  ui>on  this  mechanical  COmplcIencM of  thcayalcnl. 
He  goes  to  t>cd  xt  S,.;o  uud  gets  up  at  S.30,  works  till  ■  or  1,  anil  givea 
afternoon  to  social  life  and  relaxation. 

tic  and  his  wife  began  to  prepare  Ihemselves  foi  parentbood  a  year 
or  two  before  they  created  their  last  child.  They  avoided  all  ouciiidcd 
apeclallaiD  and  aimed  to  dcTelop  all  the  good  cmotiona  uod  excrciae 
tiictr  minds  on  tbe  whole  louud  of  butnan  kuowledgc.  Iluriag  preg- 
nancy bih  Vf  ilcaviriklcsl  all  evil  piiMluus.  angei,  euvy.  etc..  and  cullitatcd 
good  emotious,  socinl  und  aliruisltc  instincts,  bH.  literature,  dramas, 
the  sublime  in  nature,  heaven*,  theapidt  of  the  coBmoa,  etc.  Tbecbiki 
waa  born  at  full  time,  without  any  pain,  and  the  wbole  procesa  of 
birtb  took  only  two  and  one-half  liouri.  He  has  two  bright  children, 
on  whom  he  lias  been  trying  varioua  new  idea*,  The  okleM  at  11 
BOntbR,  be  says,  knew  11,000  words. 
He  is  at  work  on  sexual  perversion,  invisible  rsya  of  the  apectmm, 
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conditions  of  wort,  etc.  He  has  records  (or  twenty  years  of  hi*  owa 
activity  and  environment,  atmoapheiic  potential,  electrical  poteu- 
tial,  barometer,  wind,  etc.  He  has  an  army  of  readersworkinir  for  him 
in  the  gigantic  taalt  of  sifting  facta  out  of  scientific  books.  He  is  try- 
ing to  get  all  the  alleged  facts  collected,  and  then  test  these  and  weed 
out  tbe  theories  and  mere  *'  accepts,"  tbns  reducing  the  ^reat  mass  of 
rubbish  to  a  stuall  compass  of  accessible  facts, — a  scientific  Bible,  aa 
be  Bays  ;  for  what  is  more  sacred  than  truth,  and  what  more  satanic 
than  talsehood  ?  He  showed  me  a  great  moss  of  mannscrint  material, — 
an  attempt  to  work  over  tbe  Standard  Dictionary  and  extract  the 
words  that  stand  for  new  ideas  in  sound  and  light.  These  are  on  cat- 
alogue cards  for  purposes  of  classification,  and  filled  several  large 
drawers. 

He  has  a  great  tnass  of  notes  that  have  been  collecting  (or  lo  years, 
and  which  be  proposes  to  begin  to  edit  in  a  series  of  books  whicn  will 
bring  out  bis  ideas  better  than  anything  else  be  has  thus  far  done. 
These  will  include  best  regimen  for  work,  scientific  rearing  of  chil- 
dren, method  of  invention,  encycloptedic  Bible  of  science,  etc. 

Dr.  Gates  has  a  lovely  boroe,  into  which  he  has  put  a  large  part  of 
himself.  It  shows  tbe  man  of  ideas  and  of  resources.  He  is  affable 
and  cordial,  gave  me  unstintinglyof  hiatitne  and  attention,  and  spoke 
freely  of  everything.  He  seems  to  me  to  have  made  a  great  mistake 
in  not  publishing,  so  as  to  get  the  criticism  of  fellow  workers  and  the 
steadying  influence  of  co-operation  in  investigations.  But  be  is  sin- 
cere, has  the  scientific  spirit,  and  is  a  man  of  original  ideas  who  will 
he  more  and  more  known  as  the  years  go  by. 
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Dh.  WKnaciiNKR'n  WmciiT  KxplIRlM8^-TS. 

In  Mijf  review  of  Dt.  Wreschntr's  BeilrSge  :it  piyehophysichtn  Mei- 
tungtn  (.ibii  Journal.  IX.  591  fl.).  I  noted  the  fact  thai  the  author 
IWWMn  «l<iU-ii  whether  hi»  «ul^(cth  «crc  iuformril  uf  ibe  tiinC'onUr 
of  the  eKpvrimvQUl  »eti«».  "  Were  the  subject*  told  the  lime-order 
of  the  first  double  *eriei>  or  cot?  PrL-iuinahly  doi,  ainre  Ilie  pro* 
ccdure  at  large  wan  proceiluie  without  ktiowledge.  .  .  .  The  kitol 
i»  cut  if  the  aubjects  were  acquaioted  writb  the  timc-onler  in  every 
caac;  but  thii  ia  nowheic  alaled."     (P.  593.) 

Dr.  WrciMrhiier  has  requentcil  mi-  to  ^ive  publicity  to  the  followliiic 
slatemeut :  ' '  The  subject*  were  alwayi  told  lieforcbaud  whether  a  V 
I  01  a  PI]  tcrics  wa»  coming.  The  method  wsa  only  k>  (ur  without 
kiiuwltd^c  thot  the  uiai^uituile  of  the  wei[[ht  o(  comparison  wai  un- 
known to  (he  sul>icct!i  iu  each  experimcul.  [  teKret  thai  I  did  not 
cxpreuly  uy  thit  in  the  chapter  '  Da*  Vciauchf<ver[ahi«n ;' but  •  n- 
tuatk  u|)oii  the  uialtcr  oecnrv  on  p-  no  (>  linca  Irom  the  top)." 

I  am  very  tflad  to  cnll  attenttOD  to  Ihi*  correct  ion.  which  i*  of  great 
importance  for  aay  cat i mate  of  Dr.  Wrcachoer'a  theory  ol  the  tinie- 
error.  I  may  add  that  the  Mntcacc  on  p.  no  was  one  of  the  two  or 
three  piutling  paange*  that  led  me  to  note  the  omiulou  pointed  out 
in  my  review.  K-  B.  T. 

BxruKiHUKTAL  Pavciiouicv  in  Bxci^nd. 

During  th*  abtence  of  Dr- W.  H.  Rivera  with  the  Soriico  Hspcdi- 
tion.  the  coar»CB  in  Experimental  Psychology  at  University  College, 
liODdon.  are  given  by  Mr.  B.  T.  Dixon,  known  by  bta  niathcmaticDl 
pabiicationa  iu  the  Prou-eJtngi  of  the  AriMoteliau  Society,  uod  by  hln 
work  on  n»ual  apace  recently  publiabed  in  Afind. 

TUK  WBUBV  PRtZR. 

The  Welby  Prise  of  £y>,  oSered  for  the  bent  e«»ay  on  the  anbicct  of 
"The  Refttiona  (or  the  Preicnt  Obacnrity  and  Confusion  in  Psycho- 
logical Btid  Philo?u]j1iical  Tcntiinology,  and  the  Directions  in  which 
we  may  look  for  i;£cicnt  Praclicnl  Rcinedy,"  haa  been  awarded  to 
Dr.  rtiilinaud  Tonntca,  of  Humburg,  A  Iraiialation  ol  the  tncceulul 
CMaj-  will  shortly  appear  in  Mind. 

llKIVBIlSITr  Nkws. 

Mr.  Henry  Wilde,  1'.  R.  S-,  of  Manchester,  baa  endowed  in  the 
DalverBtly  of  Oxfort!  a  Wilde  Readership  and  a  John  l.orke  Scholar* 
ship  in  Mental  Philosophv. 

Dr.  R.  Macdougall  has  been  appointed  aasiatont  director  of  the  Pay- 
cbologiCBl  Laboratory  in  Harvard  University:  Dr.  F.  G.  Lancatler, 
pfofMaor  of  Psycbolog)-  and  Pedagogy  at  Colorado  College :  Dr  C.  H. 
judd,  pTofe««or  of  Rxpefinicntal  and  PhysioloKicl  Psychology  m  the 
BcboDl  of  Pcdogot;/.  New  York  University;  Dr.  D.  S.  Miller,  lecturer 
iu  Paycliology  at  Columbia  tinivcrsity  ;  Dr.  E.  Thorndikc,  inatnictar 
in  Paycbology  at  tlie  Western  Rcaerve  UoivefBlly:  Mr.  O.  H.  Whip. 
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Sle,  asGistaut,  and  Dr.  I.  H.  Bentley,  instructor  in  Faycholo^  »t 
omell  University  ;  Dr.  E.  A.  Gamble,  instructor  in  Paychology,  Wel- 
lesley  College. 

In  accordance  with  the  request  of  the  Government  of  Venetnela, 
and  of  the  Committee  on  Organization,  the  Til  Pan  American  Medical 
Congress  has  been  postponed  to  meet  in  Caracas  in  December,  1900. 

Forthcoming  Books. 

The  following  books  on  psychological  subjects  are  announced  as  in 
preparation  : 
Baillitre,  Tindall  &  Cox:     "Aids  to   Psychological  Medicine,"  by 

T.  A.   Bkapls;   "Handbook   for  Attendants  on  the  Insane,"  by 

authority  of  the  Medico- Psychological  Association. 
Cambridge  University  Press:     "  An  Introduction  to   I'syctaology,"  bj 

G.  F.  Stout  and  J.  Adams. 
J.  &  A.  Cburchill:    "Clinical  Lectures  on  Mental  Diseases"  (Cu>ui>- 

TON),  with  new  plates. 

C.  Griffin  &  Co.:     "  Mental  Diseases,"  by  W.  B.  Lrwis. 

Ixingmans  &  Co.:  "  Psychology  in  the  Schoolroom,"  by  T.  F.  G.  DSX- 
THK  and  A.  H.  Gakuck. 

The  Macmillaa  Co.:  "  First  Experiments  in  Psychology,  an  Ele- 
mentary Manual  of  Laboratory  Practice,"  by  E.  B.  Tiichenbr. 

Scientific  Press,  Ltd.:  "  Medical  Aspects  of  Education,"  by  P.  G. 
Lewis  ;  "  Mental  Nursing,"  by  W.  Harding. 

W.  Scott,  Ltd.:    "  Degeneracy,"  by  E.  S.  Talbot. 

Swan  SonneoBchein  &  Co.:  "Aristotle's  Psychology,"  by  W.  A. 
Uammukd;  Wundt's  "Physiological  Psychology,"  trs.  by  E.  B. 
TiTCHBMER. 

University  Correspondence  College  Press  :  "  Manual  of  Psychology," 
by  G.  F.  Stout, 


BOOKS  RECEIVED. 


Alksandf.b,  Archibald.     Theories  of   the  Will   in   the   History  o( 

Philosophy.    Charles  Scribnet's  Sons,  N.  v.,  1898.    Pp.  357.  Price, 

fi.50. 
Bbrnard-Lsrov,  Bugbmb.    L'lllusion  de  faiisse  reconnaissatice,  con- 

tribtttioD  a  r^tnrle  des  coaditioDS  psycbologiqaes.     P^lix  Alcan, 

Paris,  1898.     Pp.  369.     Price,  Fes.  4. 
Erdmann  Benno,  und   Dodce,    Ravhond.      Psychol ogisc he   Ucter- 

suchungen  ueber  das  Lesen  aiif  experim  en  teller  grnudUge.     Max 

Niemeyer,  Halle  (Lenicke  &  Buectaner,  N.  Y.,  1898).     Pp.  360. 

Price,  Mk.  la. 
HtBBEM,  John  Gribr.     The  Problems  of  Philosophy.     An  introdnc- 

tion  to  the  study  of  philosophy.     Charlea  Scribuer's  Sons,  N.  Y., 

1898.     Pp.  303. 
Jambs,  William.     Humao  Immortality.     Two   supposed   objections 
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In  Ibis  Msdy  we  wish  to  investigate  the  influctux  that  nater 
bas  exerted  in  shaping  and  moulding  man's  psychic  oittani.sm. 
The  thoughls  expressed  in  literatare  have  been  greatly  influ- 
enced l)y  pelagic  conditions.  Not  only  are  there  accounts  of 
vatcT  spirits,  nautical  tales,  etc..  but  almost  every  page  bears 
evidence  through  metaphor  of  the  modifications  of  thought  aud 
expression  by  water.  Note  the  phrases  "  .stemming  the  tide," 
"curreui  of  thought,"  ""  flowing  robes,"  "torrents  of  joy,"  "  a 
total  wreck,"  "  drown  grief , "  "  sinking  in  adversity."  "cbtntig 
life,"  etc.  The  poets  have  been  especially  in.«pired  by  the  sea, 
the  brook,  the  rill,  etc.  Many  of  the  poems  relating  to  water 
have  been  set  to  music,  and  have  played  a  great  r&te  in  re- 
ligious wor-ihip.  Hymnology  is  rcplciewith  allusions  towaier. 
What  is  now  poetical  allusion  was  iu  primitive  times  the  ex- 
pression.s  of  belief,  The  poetry  of  to-day  was  the  philosophy 
of  yesterday.  So,  too.  mythology  chronicles  as  mere  tales  for- 
mer firm  beliefs.  In  this  we  find  abundant  ei'ideuce  of  the 
great  infiuence  water  exerted  upon  savage  ]>eoples.  Nearly  all 
primitive  peoples  had  their  water  spirits,  and  even  the  rivers 
and  seas  were  supposed  to  be  alive.  The  literature  of  all 
natiooK  abounds  with  talcs  of  fountains  of  youth,  rivers  of  life, 
etc.  Omens,  superstitions,  sayiugs  relating  to  water  and  to  water 
gods  are  numerou-s.  PhiluKiphy,  religion,  medicine,  mythology, 
5  .•«  all  been  influenced  by  various  ideas  concerning  water. 

Besides  the  foregoing,  all  people  h»\-e  feelings  alwut  water 
which  arc  only  partially  explainable  by  present  rcUtions  and 
circumstances.  Much  may  be  explained  by  the  vastuess,  the 
activity,  the  fiwting  of,  individual  experiences,  etc..  but  there 
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is  still  a  residuum  wholly  unaccouuted  for  by  individual  expe> 
rieuces  and  by  the  phenomena  themselves.  Apparently,  only 
the  psychic  history  of  the  race  can  offer  adequate  explanations. 
If  the  causes  do  not  not  appear  in  the  phenomena,  the  cause 
must  be  in  the  soul  itself.  The  soul  in  its  long  period  of  de- 
velopment must  have  passed  through  experiences,  the  present 
manifestations  of  which  are  but  re^'crbe  rat  ions  of  a  remote  psy- 
chic past.  To  trace  the  genesis  of  these  conceptions  and  feel- 
ings and  to  study  the  reaction  of  people,  both  in  the  past  and 
in  the  present,  toward  this  phase  of  nature  is  the  object  of  this 
investigation, 

EvIDE^'CEs  OF  Man's  Peuigic  Ancestry. 

There  are  se\'eral  lines  of  argument  which  give  such  abund- 
ant proofs  of  man's  pelagic  ancestry  that  tittle  doubt  of  it  re- 
mains in  the  minds  of  scientists.  Chief  among  these  on  the 
physical  side  are  the  proofs  afforded  by  Embryology,  Mor- 
phology. Paleontology  and  Pathology.  Recent  valuableadditions 
have  been  made  by  a  study  of  survival  movements.  By  show- 
ing transitory  characteristics  in  process,  much  may  be  gleaned 
indirectly  from  a  study  of  these  groups  of  animals  which  were 
once  land  animals,  but  which  have  returned  to  the  sea. 

Each  of  these  classes  of  evidence,  with  the  exception  of  that 
drawn  from  Paleontolog\' ,  will  be  passed  in  review. 

Embryoiogical,  ua.  General.  Man,  like  all  other  animals, 
begins  life  as  a  unicellular  organism.  The  earliest  stages  of 
development  which  the  human  embryo  passes  through,  so  far 
as  is  known,  resemble  those  of  all  other  animals.  The  only 
difference  between  the  development  of  the  human  embryo  and 
the  embryo  of  other  animals  is  that  the  human  embi^'o  goes 
away  beyond  all  other  organisms  in  its  unfoldment.  But  so 
close  are  the  resemblances  among  the  earliest  embryonic  stages 
that  differences  are  unrecognizable.  Some  one  has  said,  James, 
I  think,  that  for  .some  time  no  human  being  can  determine 
whether  a  given  embryo  will  turn  out  a  frog  or  a  philosopher. 
Romanes  says'  that  when  man's  "  aniniality  becomes  estab- 
lished, he  exhibits  the  fundamental  anatomical  qualities  which 
characterize  such  lowly  animals  as  polyps  and  jelly-fish.  And 
even  when  he  is  marked  off  as  a  Vertebrate,  it  cannot  be  said 
whether  he  is  to  be  a  fish,  reptile,  a  bird  or  a  beast.  Later  it 
becomes  evident  that  be  is  to  be  a  Mammal,  but  not  till  later 
still  can  it  be  said  to  which  order  of  mammals  he  belongs, ' ' 

Not  only  do  the  embryonic  forms  of  all  vertebrate  animals, 
resemble  each  other  in  their  general  characteristics,  but  special 
organs  or  systems  of  the  higher  mammals,  can  be  traced  out  in 

'  Darwin  and  After  Darwin,  I,  1 19, 
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the  variouit  stages  of  development.  It  is  well  koown  that  le- 
semblances  of  the  tnaramalian  cmt^ryos  to  luwer  vertebrates 
flaftli  out  OS  each  tie^v  step  is  nttiiinnl.  As  Ptuf.  Druminond 
has  put  it  vre  hnvc  "  6rst  the  resemblance  of  the  l-'ittU.  then  of 
the  Amphibian,  then  of  the  Kepliie,  lastly  of  tlie  Mammal."' 

b.  f^'trvous  Hytteft.  Considctio^  llic  ik-\-clopuient  of  ibe  cen- 
tral nervous  s>  stem  we  find  that  different  stages  of  the  human 
embryonic  brain  have  close  homologies  in  some  of  the  great 
groups  of  lon'er  animals.  Man's  brain  passes  through  a  series 
of  stages  of  increasing  complexity.  These  stages  arc  only  tem- 
porary in  (he  human  etnbryu,  while  they  repretKiit  the  maxi- 
mum development  of  the  group  corresponding  to  each  stage. 
Prof.  H.  DcVarigny  sa>-s :  "  One  may  easily  detect  in  the  evo- 
lution of  the  hiiraan  brain  a  stage  corresponding  to  that  of  the 
brain  of  fishes:  but  while  the  fishes  pcimaiicDily  retain  this 
brain- Hinictu re,  an  advance  occurs  in  mjin,  nnd  the  brnin 
ac<luireK  characters  of  the  reptilian  cocephalun ;  later  on  it  pro- 
gresses ag^in.  and  ac(juire.s  bird  cliaraciers,  and  finally  it 
aeijiiinrs  those  chanictcrs  n-hich  arc  peculiar  to  mankind.  Here 
again,  ontogeny  demonstrates  phykigeny."" 

£.  Circulation  and  Keipiralien,  Romanes  sums  up  what 
Darwin  and  others  had  first  pointed  out  concerning  the  devel- 
opment of  the  fee ta)  circulatory  and  respiratory  organs  by  say- 
ing that, "  at  the  time  when  the  gill-slits  and  the  gill-arches  are 
developed  in  the  embryonic  young  of  air-breathing  Vertebrates, 
the  heart  i.t  constructed  upon  the  fi.sh-like  type.  Thai  is  to 
say.  it  is  placed  far  forwards,  and  from  having  been  a  simple 
lube  as  in  the  worms,  is  now  divided  into  two  chamt>ers,  as  in 
Fish.  Later  it  becomes  progrcraively  pushed  further  back 
between  the  developing  luugs,  while  it  progressively  actjuires 
the  three  cavities  di.'ttitictive  of  Amphibia,  and  fmaUy  the  four 
ca^'ttics  belonging  only  to  the  comptele  double  circulation  of 
Mammals.  Moreover,  it  has  now  been  salisiactorily  shown 
that  the  lungs  of  air-breathing  Verlebrata,  which  are  thux  des- 
tined to  supersede  the  function  of  gills,  are  themselves  the 
modific*!  swim-bladders*  or  fliKit  which  belong  to  Pish.  Con- 
sequently all  thi.-««  pTogres^vc  modifications  in  the  important 
organs  of  circulation  and  respiration  in  the  air-breathing  Ver- 
lebrata. togetlier  mal:e  up  as  complete  n  history  of  their 
aquatic  pedigree  as  it  would  be  possible  f>ir  the  modt  exacting 
cntic  to  rc*iuire."'* 

/tudimmlary  Organs.  In  almost  all  animab  aod  plants  we 
find  rudimentary  or  vestigial  organs  which  serve  oo  purpose  in 

I  The  Ascent  of  Mbd.  p.  ^i, 

■Prof.  Ifcnt7  DcVoriKny:  Bxperirocotal  Gvolntion,  p.  35. 

*Scc  Darwiii :   Ii5tc«nt  o(  Ukd,  pp.  160-Al. 

*Roiuaiie*'  D«rwin  aod  alter  Oarwia,  I,  134- 
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the  present  life  of  the  orgauisui.  Some  of  these  appear  only  in 
the  emhryo,  thrn  become  absorbed  or  pass  away,  leaving  little 
or  no  trace  of  their  presence.  Ever>'body  knows  of  the  gills, 
tail,  and  swimming  appnrnliis  which  fnigs  and  toads  powew 
duiing  the  tadpole  stage,  and  which  remain  in  adult  life  only 
U  vestijfial  structures.  There  is  a  species  of  salamander  {tala- 
mandfr  alra)  which  lives  high  up  among  Ihc  mountains,  brings 
forth  its  young  full  formed  like  the  mammals,  but  whose  tad- 
poles, oryoung,  possessexqniwlively  feathered  gill-slils.  If  the 
young  chance  lo  be  removed  from  the  body  of  the  mother 
before  the  close  of  the  normal  period  of  gestation,  the  young 
.snliimnnders  will  swim  nway  like  fish  if  placed  in  water.  When 
horn  al  full  term  they  will  drown  as  will  the  adult  animal  if 
placed  in  water.  These  organs,  adapted  to  aquatic  life,  and 
which  have  "  relerence  to  ancestral  adaptations,  repeat  a  phase 
io  the  development  of  its  progenitors."^ 

The  life  ht.-vtory  of  individuals  cannot  in  every  cax,  of 
counte.  present  a  full  and  complete  recapitulation  of  its  ances- 
tors. To  preserve  all  useless  structures  would  be  a  waste  of 
energy  and  material,  and  nature  is  never  prodigal.  The  law  of 
use  and  disuse  are  ever  operative.  As  soon  as  structures  lose 
their  functions  they  tend  gradually  to  disappear.  If  detri- 
mental they  arc  the  sooner  dropped  off.'  The  vestigial  or  obso* 
lescenc  structures  which  come  regularly  uuder  our  notice  in 
aay  c]a.t.<«  of  individuiils  are  undDubtcdly  ihose  which  sub- 
serve some  unknown  purpose  during  embryonic  life,  or  they 
are  such  as  have  only  recently  ceased  to  function.  Those  that 
appear  occasionally,  but  arc  absent  in  the  normal  individuals, 
are  probably  the  reverberations  of  long-since  abaudoned  organs, 
but  have  beoime  reawakened  through  stimulations  that  liave 
called  forth  functions  similar  to  those  possessed  by  the  organ  in 
qnerition,  or  they  may  belong  to  arre.sted  development.  To 
this  class  many  pathological  freaks  and  abnormalities  may  un- 
doubtedly be  referred.  Romanes  says  that  "the  foreshortening 
of  dcvclopmenlal  history  which  takes  place  in  the  individual 
lifetime  may  be  expected  to  take  place,  not  only  in  the  way  of 
condensation,  but  also  in  the  way  of  excision.  May  pages  of 
ancestral  history  may  be  recapitulated  in  the  paragraphs  of 
embryonic  development,  while  others  may  not  be  so  much  as 
mentioned."' 

Vestigial  Struriures  in  Atan.  In  the  human  body  there  are 
numerous  obsolescent  organ.^,  which  persevere  in  form  only, 
and  give  unequivocal  evidence  of  former  ancestry.  There  are 
in  all  upwards  of  130  that  have  been  discovered.     The  vermi- 


'G.  H.  LewM.  JD  Darwin**  Origin  ol  Species,  p. 
*RomaDe«'  Damin  and  atlcr  Darwin,  I,  103. 
*DaTwiti  and  after  Darwin,  I,  pp.  10^-4. 
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fbrtn  appendix  is  ouc  of  the  best  known.  Il  1:^  m  fblty  devel- 
oped during  fortal  lire  as  iu  adult.  Tlic  mnsclcs  by  means  of 
which  the  external  cut  is  moved  is  demonstrable  only  in  cx- 
ceptioiinlly  atavistic  iiidividiiaU.  The  panicultt  tamom,  or 
miiiiclcs  by  means  of  whicli  ftiiimab  move  the  skin,  still  exhibit 
vestiges  ul'  funner  fuoctiou  in  man.  Club-feet  are  said  to  be 
atiivistic  rcminiscciicen  of  remote  ancestors,  meaning  no  more 
DOT  less  than  baboon  feet.' 

"Prominent  umoug  these  vestigial  structures  are  those 
which  smack  of  the  sea.  If  embryology  is  any  guide  to  the 
past,  nothing  \a  more  certain  than  that  the  ancient  progenitors 
of  Han  oucc  lived  an  acguutic  life.  At  one  time  there  was  noth- 
ing else  in  the  world  but  water-life ;  all  the  land  animals  are 
late  invcntioos.  "•  After  emerging  from  the  nnnelidc  and  mol- 
luKau  stages,  what  was  to  become  man  remained  iu  the  water 
until  evolution  had  produced  a  Ssh-likc  stage ;  "  after  an  am- 
phibian interlude  he  finally  left"  the  watco'  domain,  but 
"  many  ancient  and  fish-like  characters  remained  in  his  body 
to  tell  the  tale."* 

One  typical  vestigial  structure  which  dates  back  to  sea  ances- 
try is  xX^z  plica  s/tni'/Hiaris  or  the  remnants  of  the  nictitating 
membrane  of  6shcs.  It  is  a  semi- transparent  curtain-like  mem- 
brane formed  on  the  inner  side  of  the  eye  as  a  vertical  f  >ld  of 
the  conjuncUna,'  which  apparently  i.s  of  great  utility  in  sweep- 
ing acroos  the  eye  to  cleanse  it.  It  is  very  common  among 
birds,  some  finheit,  reptiles,  and  aiupbibiami,*  and  most  verte- 
brates.* In  man  only  a  small  fold  or  curtain  draped  across  one 
side  of  the  eye,  and  Romanes  states  that  it  is  rudimentar)-  only 
in  animals  abo\'e  fishes.' 

The  most  unequivocal  rudimentary  structures  which  give 
indication  of  water  anctstry  are  the  visceral  clefts,  or  gill-clefts, 
in  the  ncck-rcgion.  These  were  the  first  discovered  vestigia] 
structures  to  indicate  the  probable  line  of  descent.  These 
structures  arc  first  seen  in  the  amphioxos,  the  connecting  link 
betn-een  invertebrates  and  vertebrates.  "  In  all  walet-inhabit- 
ing  VertebmieK  which  breathe  by  means  of  gills  the  thin 
epithelial  closing  plates  break  through  between  the  visceral 
arches,  and  indeed  in  the  same  sequence  as  that  in  which  they 
arose.  Currents  of  water,  tberefore,  can  now  pass  from  llie  out- 
side through  the  open  clefts  into  tb«  cavity  of  the  fore  gut,  and 


>  Draminaail :  Ascent  ot  Man.  p.  96. 
'DrnmiDonil :  The  Atccoi  of  Uan,  p.  8j. 
•/.«.  rtV.,p.  85. 

•Text-boot  ol  ErabTTolosy,  Ilcrt wig- Hark,  p.  487. 
*Darwiii :  lloceuc  of  Mnn,  p.  17. 
*Heitwig-M»rk;  A  T<s:-tiook  of  Quibryology,  p.  487, 
Darwin  and  after  Darwin,  I,  74. 
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be  employed  for  respiration,  since  they  flow  over  the  sur&ce 
of  the  mucous  membrane.  There  is  now  developed  in  tbe 
mucous  membrane,  upon  both  sides  of  the  visceral  clefts,  a 
superficial,  close,  network  of  blood -capillaries,  the  contents  of 
which  effect  an  exchange  of  gases  with  the  passing  water. 
Likewise  in  the  case  of  the  higher  (amniotic)  vertebrates,'  both 
inner  and  outer  visceral  furrows,  together  with  the  visceral 
arches  separating  them,  are  formed  ;  but  here  they  are  never 
developed  into  an  actually  functioning  respiratory  apparatus  ; 
they  belong,  consequently,  in  tbe  category  of  rudimentary 
organs.  Upon  the  mucous  membrane  arise  no  branchial  leaflets ; 
indeed  the  formation  of  open  clefts  is  not  always  and  every- 
where achieved,  since  the  thin  epithelial  closing  membranes 
between  tbe  separate  visceral  arches  are  preserved  at  the  bot- 
tom of  the  externally  visible  furrows." 

The  number  of  gill-clefts  and  visceral  arches  decreases  in  the 
ascending  scale  of  vertebrate  life.  In  some  of  the  lower  species, 
as  the  selachians,  there  are  seven  or  eight,  while  birds,  mam- 
mals and  man,  possess  but  four.*  The  number  of  external 
openings,  also,  is  found  to  constantly  decrease  as  we  ascend  the 
scale  of  life.  In  the  higher  mammals  and  man  they  would 
scarcely  be  known  were  it  not  for  their  detection  in  the  embry- 
onic stage.  But  they  are  discernible  in  the  chick  embryo  oa 
the  third  day  of  incubation,  and  they  may  be  seen  distinctly  in 
the  human  embryo  according  to  His  when  the  embryo  has  at- 
tained a  length  of  three  or  four  millimeters.  They  begin  to 
become  obliterated  by  the  fourth  week  of  foetal  life.'  But  still 
says  Drummond  "  so  persistent  are  these  characteristics  [gill - 
slits]  that  children  are  known  to  have  been  bom  with  them  not 
only  externally  visible — which  is  a  common  occurrence — but 
open  through  and  through,  so  that  fluids  taken  in  at  the  mouth 
could  pass  through  and  trickle  out  at  the  neck.  .  .  .  Dr. 
Sutton  has  recently  (Evolution  and  Disease,  p.  8i)  met  with 
actual  eases  where  this  has  occurred.  .  .  ,  In  the  common 
cases  of  children  bom  with  these  vestiges  the  old  gill-slits  are 
represented  by  small  openings  in  the  sides  of  the  neck,  and 
capable  of  admitting  a  thin  probe.  Sometimes,  even,  the  place 
where  they  have  been  in  childhood  is  marked  throughout  life 
by  small  round  patches  of  white  skin."*  Dr.  Hertwig  also 
mentions  the  fact  that  fistulse,  which  penetrate  from  without 
inward  for  variable  distances,  sometimes  even  opening  into 
the  pharyngeal  cavity,  are  to  be  met  with  in  human  beings. 

'Text-book  of  Rmbryology,  Hertwig-Mark,  pp.  386-7. 
'Ibid.,  p.  387. 

'Hertwig-Mark  ;  Text-book  of  Embryology,  pp.  3SS-9. 
*  Drum  mood  :  Ascent  of  Man,  p.  Si. 
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Tbesc  arc  cxplsiDable  as  bdng  still  open  ddu  of  the  wrvicul 
sinas.' 

The  ultimate  metaiiiorplMsiIft  of  tlie  enibn-ouic  i^nt-clcfls  is 
still  a  quntioa  of  much  iotcrc^t.  There  is  tittle  duulit  but  that 
the  th>iuii.s  mid  probably  the  thyroid  k'^ikI  aie  derived  fmm 
the  vi»«-r,il  clefts,*  The  thymus  is  derived.  accordiiiK  to  Kdl- 
liker.  Bom  ami  Rabl.  from  the  third  visceral  clcfl.  Some 
authorities,  nmong  theiii  De  Meuroii  mid  Hi^,  difTr  in  minor 
points,  priTicipally  as  to  the  number  "f  clefts  involved,"  but  in 
the  main  tbey  agree.  The  thymus  is  Tound  in  all  animals,  begin* 
ning  with  the  fishes.  Rven  in  the  fislies  it  is  derived  from  epi- 
thelial tracts  of  the  open  gill-clefts  Btill  fuuctionnlly  active. 
Dobrn  holds  that  the  thyroid  gland  i.s  the  remnant  of  ancient 
gill-clefts  of  the  vertebrates.  Although  this  is  disputed  by 
Hertwig  he  still  admitti  that  "it  appears  to  be  an  organ  of 
very  ancient  origin,  whioh  shows  rehttiiinship  to  the  hypo- 
brancial  furrow  of  Amphioxus  aud  the  Tunicates."*  It.  at 
any  rale,  gives  .strong  evidence  of  the  close  relationiOiip,  being 
developed  "  from  an  unpaired  and  a  paired  cvaginntion  of  the 
pbarynKcal  epithelium,"'  and  in  the  region  of  the  former  vis- 
ceral clefts.  an<l  by  good  authorities  it  is  claimed  to  l>e  developed 
from  them.  The  so-called  accessory  thyroid  glsnd  is  conceded 
by  all  to  have  thuH  arisen.  The  unpaired  fundaments  which 
contribute  toward  the  thyroid  are  not  wanting  in  a  single 
class  of  vertebrates/  Dohm  makes  several  bolder  hypotheses 
concerning  the  raelami)rpli(»«l  products  of  the  embryonic 
clefts.  He  maintains  (i)  "  that  the  mouth  has  arisen  by  the 
fusion  of  a  pair  of  visceral  clefts,  (3)  (hat  the  olfactory  organs 
arc  to  be  referred  lo  the  mctamorphusis  of  another  pair  of  clefts, 
a  view  which  ts  also  shared  by  M.  Marshall  and  others, 
(3)  that  a  di«appe.-irance  of  gillclcfts  in  the  region  of  the 
sockets  of  the  eye  is  to  be  assumed,  and  that  the  cye-mtiscles 
are  to  be  interpreted  as  remnnnis  of  gill-muscles.'"  Hertwig, 
bowever.  dissents  from  some  of  these  views.  But,  most  em* 
bT>'ologi9ts  are  agreed  that  the  middle  and  outer  ear  are 
derive<l  from  the  upper  portion  of  the  first  visceral  cleft  and  its 
surroundings.  In  fishes  there  is  no  exienial  auditory  apparatus, 
and  ihepc  orjjatis.  which  in  m.-m  develop  into  an  ear.  subserve 
aoolhct  purpose.  The  Eustachian  tube  represents  a  partial 
dosure  of  aa  original  cleft :  the  tympanic  membrane  is  de\-el- 


■  HcttwiK-Mark :  Text-book  of  KmtiTyotogr,  p.  390. 
»/ftiW.,  p.  316. 
•/Wrf.,  p.  316. 

•  HertwiK-Mark  ;  Tczt-book  of  RmbryoloKy.  p.  317. 

•  Lot.  tit. 

•  Ijft.  at. 

^  Hertwig-Mork  :  Text-book  o(  Stnbiyology.  p.  188. 
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,--.  K   .„i.tr  ot"  the  first  visceral  cleft  and  sur- 

.,    .~   v  t:oirt:  and  the  external  ear  is  derived 

».     ii.i. ?;'"!*  of  the  first  and  second  visceial 

^   viKiiUKW  found  bursting  out  in  humao 

...     K'  M-vt  in  the  exact  position — namely, 

A.    L...V1V1  Iwrder  of  the  sterno-mastoid  mus- 

^•;>  Motild  occupy  if  they  still  persisted. 

^  .     .  '^.c   ^^v  tendency  to  retain  these  spacial 

. .»     .'.K'   member  sometimes  illustrates  the 

V  o»  ojii^  the  clefts  alone,  another  has  the 

,\::\i  h.is  Iwth  the  cleft  and  a  neck  ear — 
^,     .1  i.ulition  to  the  ordinary  neck  ears.* " 
.„•■'       V"  exceedingly  interesting  and  im- 
■.K  w  l»»'''  sheds  much  light  upon  the  pres- 

,K>.l  i»ut  by  Dr.  Alfred  A.  Mumford.  of 

'  '«-.»vNi   ihi-  i>eculiar  paddling  or  swimming 

,  ".^.i    .  n'liiin  Iwlic.  a  few  days  old,  made  when 

i\    ,.,»,(« Jills  with  only  hands  and  feet  touch- 

i,>i>'  iiiil  iilttomen  being  supported  by  a  hand 

.,>.•      Mv-iiiK  stnick  with  the  great  similarity  of 

^'  .,  ,;kw  iiiiiile  in  propulsion  through  a  watery 

1     ,'.    t   »\-l*-ii>ii''C  study  of  infants'   movements. 
.  "*"      ,'.l  s'vli-niling  many  of  the  recent  observa- 
'\  ,    miliiotHiid  relationship  he  makes  state- 
'  ."  „:i  m.>u- f.ir-reaching. 

1 ..  »''«■  I'li^ili""  of  the  limbs  at  birth  and  dur- 

.(..'»•'''   iiiliiii'-'y  tend  to  assume  the  primitive 

.    „,    ^,.  ,    "  fiilded  across  the  chest,  thumb 

'.ii^\  w  nh  lln*  l>alni  towards  the  thorax  ;  but 

Mill   i"-  -iwiiv   from   the  chesl-wall.  and   is 

V  '.»  iinMiis  iifrxtreme  pronation,  the  dorsum 
iiiii'  I'll  "I  n'^'''*'"  ''i*  shoulder,  sometimes  an 

I,        \-i  thi-  iliild  wakes  up  the  elbows  begin 
■     film  I-.  piishftl  outwards  in  a  way  that  would 

" „  ,...|„-.i;illy  ill  a  fluid  medium.     In  fact 

'    >i'   ■!   ill!'  iMil'Ili'."     Thirse  movements  are  de- 

.:.^l^lllll''>l  iiii>vimeut.s  of  flexiim  and  exten- 

.  ,-,  .iiii'iiiK  aiiiiuiils  in  an  aiiuarium.     They 

,1,  ,  ,>i    iliii-i'  i>l  a  '"'"^  during  a  quarter  of  a 

„.!i  'V  i!|.i'i'il'"J:  piinws.     These  are  interpreted 

'  '  [_" „t ,  ,,|  ii  liiiiniT  amphibian  existence,  which 

!.'.!, ..Ill   iiiii'iHliiui-e   liefore  fi.relinilw  developed. 
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This  n(  siipjKirted  by  the  sbupe  of  Ibe  hand,  wliich  is  one  of 
the  most  highly  developcil  of  bodily  organs  in  function,  btit  in 
some  repects  least  modified  of  all  the  skeleton.  "  In  sha|%  and 
bones  it  ix  more  like  the  primitive  ampliibian  paddle  tiian  is 
the  limb  of  any  other  mammiil." 

We  a1m>  know  that  there  are  many  reflex  movements  known 
as  vibratory  or  oscillatory,  which  are  especially  common  among 
children,  though  by  no  means  confined  to  them.  Among  them 
•re  those  of  tapping,  swaying,  and  others  of  a  rhythmical 
nature.'  Swaying  from  6ide  to  side  i»  very  noticeable  iu 
small  schuol -children.  They  sway  from  side  to  side  and  for- 
ward and  backward.  Pish  swim,  in  part,  by  similar  move- 
ments, and  in  view  of  man's  pelagic  line  of  ascent,  it  is  not 
improbable  to  suppose  tliat  swaying  and  possibly  other  reflex 
rh>-thmic  and  oscillatory  movetncnts  may  be  recrudescences  of 
former  aquatic  life.  That  they  arc  atavisms,  seems  borne  out 
by  the  fact  that  intellectual  fatigue  increases  such  automa- 
tisms.' That  is,  fatigue  causes  a  temporary  relaxnlion  of  the 
control  exercised  by  the  higher  and  more  recently  developed 
psychic  ceniers  and  a  rc\-ersion  toward  more  primitive  condi- 
tions. It  is  probable  that  all  automatic  movements,  as  well  as 
expressive  movements,  are  weakened  repetitions  of  movements 
that  were  once  of  utility.* 

ORtGlN  OP   AniHAL  LiFB. 

Not  only  have  speculative  philosophy  and  mythology  claimed 
for  everything  a  >ea  origin  [>>cc  later  sections  in  this  paper]  but 
science  has  actually  demonstrated  that  the  beginning  of  life 
was  iu  the  sen — near  the  boitom.  This  Is  as  true  of  vertebrate 
as  well  as  of  invertebrate  life.*  Dr.  Brooks  writes  :  "  We  may 
feel  sure  e\'en  in  the  absence  of  sufficient  evidence  to  trace  their 
direct  paths,  that  all  the  great  groups  of  Mctazoa  ran  back  to 
minute  pelagic  ance.stors."*  Another  authority  writes  that 
"  for  the  present  we  may  conclude  that  the  proximate  ancestor 
of  the  vertebrates  was  a  free-swimming  animal  intermediate  in 
organisation  between  an  ascldian  tadpole  and  ampbioxus." 
The  same  writer  claims  that  the  ultimate  or  primordial  ancestor 


*S«c  Dr.  T.  L.  Bolton's  article  on  Rhyibm,  Aui.  Jour,  of  PtyeM., 
VoI.VI.p.  us. 

•  L,tt)i)iey :  Motor  Phenoiaeiu  of  Meaul  Klforl,  Afn.JoHr.  o/Ptyth., 
Vol.  VII.  p.  so6. 

•See  Liiidley,  lot.  cil. 

•W.  K.  Brook*:  The  GctiDS  S«lpa  Mem.  Biol.  Lab.,  Jobna  Hopklua 
UnlT.,  p.  I5J. 

*  W.  K.  Brooks :  The  Geani  Salpa,  p.  159 ;  sec  bIm  p.  i6j. 
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of  the  vertebrates  was  a  worm-like  animal  with  an  organization 
approximating  tlie  bilateral  ancestors  of  the  echinodemis.' 

Science  has  also  shown  us  that  a  great  body  of  animals  have 
been  gradually  crawling  out  of  the  sea.  "  From  almost  every 
country  pond,  or  ditch,  or  swamp,"  says  Miss  Buckley,  "a 
chorus  of  voices  rises  up  in  the  spring-time  of  the  year,  calling 
to  us  to  come  and  learn  how  Life  has  uught  her  children  to 
pass  from  the  water  into  the  air ;  for  it  is  then  that  the  frogs 
lay  their  eggs,  and  every  tadpole  which  grows  up  into  a  frog 
carries  us  through  the  wonderful  history  of  animals  beginning 
life  as  a  fish  in  water  with  water-breathing  gills,  and  ending 
it  as  a  four-legged  animal  %vilh  air-breathing  lungs."* 

All  the  amphibians,  or  double-lived  animals,  are  jnst  emerg- 
ing from  the  water.  We  find  them  in  all  stages  of  transition, 
some  having  only  just  begun  to  emerge,  while  in  others  the 
transition  is  so  nearly  complete  that  their  former  identity  is 
scarcely  discernible.* 

But  the  young  of  all  amphibians  begin  life  in  an  aqueous 
medium,  thus  recapitulating,  as  all  animals  do,  the  life  of  the 
race.  In  embryonic,  or  tadpole  life,  all  amphibians  possess  gilb 
for  extracting  oxygen  from  the  water,  and  organs  for  water 
locomotion.  It  is  only  when  they  reach  an  adult  stage  that 
they  possess  organs  which  equip  them  for  terrestrial  existence. 

Animal  Rhtkogrkssions  to  Aquatic  Lifb. 

But  there  have  been  many  retrogressions  in  the  process. 
Many  animals  after  rising  step  by  step  above  the  fishes, 
and  through  the  backboned  aoimals  until  they  reached  a  rank 
only  a  little  below  the  primates,  for  some  reason  have  gone 
back  to  the  sea.  The  French  song  saj-s  "  on  revient  tojours  k 
ses  premiers  amours."  Among  those  that  have  completely 
forsaken  the  land  and  assumed  fish-like  characters  such  as  to 
almost  elude  detection  are  the  whales,  porpoises,  and  dolphins. 
Their  fish-ltke  forms  and  marine  habits  seem  to  indicate  affini- 
ties with  the  fishes.  But  their  internal  structure,  breathing, 
and  mode  of  reproduction  and  suckling  the  young  proclaim 
their  mammalian  kinship.  They  resemble  quadrupeds  in  their 
internal  structure,  and  In  some  of  their  appetites  and  affections. 
Like  quadrupeds  they  have  lungs,  a  midriff,  a  stomach,  intes- 
tines, liver,  spleen  and  bladder.  The  organs  of  generation  and 
heart  are  quadrupedal  in  structure.  "  The  rudimentary  teeth 
of  the  whalebone-whales,  which  never  come  into  use,  are  final 


'  Arthur  Willey :  Ampbiosus  and  the  Ancestry  of  the  Vertebrates, 
p.  agr. 

*  Arabella  Bnckley :  Winners  in  Life's  Race,  p.  71. 

'Dr.  W.  K.  Brooks:  The  Genua  Salpa,  Memoirs  fr.  the  Biol.  Lab., 
Johns  Hopkios  Univ, 
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linkx  in  ilicchninof  evidence."  say*  Profe«MirO«karSchtnWt,' 
"  that  the  whalcbunc'wlmlcs  arc  the  last  members  of  a  trans- 
formed  ftroupwhich  cummenced  with  aniiiiabi with fouiYoes and 
numerous  tcvth.  and  which,  by  the  ^t.tclnnl  diminnlion  of  the 
dentition,  have  become  \vhal«bonc-«-ha!cs  "  The  fins  sUll  re- 
tain the  lioncs  of  the  jJionlder,  forearm,  wrisi  imd  fingers, 
though  they  arc  all  enclosed  in  a  sac  and  could  render  no  ser- 
vice except  in  ttwimmitig.  The  head  i.'i  also  mammalian  save 
in  shape,  which  has  become  modifieH  and  fi«h-shaped  for  easier 
propulsion  in  the  water.  The  matnuialian  slcull  with  all  the 
bones  in  I  heir  proper  anatomical  relaiionx  to  one  another  are 
still  prcscr\'cd.'  Prof.  Schmidt  says  in  regard  to  the  dolphin 
that  the  "  hind  limbs,  like  thoL>e  oj  the  Sireni.itLS.  have  disap- 
peared exlcnially  w-ithoiil  leaving  a  Irace  of  their  former  exist- 
ence; the  rudimentary  pelvic  bones  that  are  concealed  in  the 
flesh — sometimes  with  the  last  remnant  of  the  thigh  bone,  very 
rarely  with  the  shank — bear  witness,  however,  to  their  haviag 
possessed  attcestors  with  four  legs."* 

There  are  several  species  of  animals  that  exhibit  the  trans- 
formation  still  in  process.  Such,  for  example,  is  the  polar  bear, 
which  in  altont  haJf  aquatic.  This  animal  really  gave  us  the 
first  hint  that  some  mamtuals  may  revert  to  a  water  stage  of 
exi.Mencc.*  His  body,  mtich  longer  and  more  flexible  than  that 
of  common  bears,  enables  him  to  adapt  himself  to  water  loco- 
motion. His  feet  have  become  decidedly  broad,  his  head 
pointed,  and  his  ears  small,  ihtis  enabling  him  to  pn>pel  him- 
self through  his  aqueous  habitat  with  case.  Other  bears  hug 
their  prey,  while  thi.t  one  umk  teeth  and  claws  entirely.  The 
soles  of  his  feet  have  become  ptovirled  with  long  hair,  which 
provide  against  sli|>pinf;  on  the  ice.  They  have  largely  lost 
their  hibemnting  haliit;,  and  fish  and  hunt  throughout  the 
winter.*  The  scats  show  by  the  shape  of  their  skull,  dentiliun, 
and  mode  of  life  that  they  are  catnivorotis  animals  that  have 
adapted  themselves  to  a  life  in  water.  Their  limbs  arc  meta- 
finorphosed  into  fin-like  rudders. 

Instead  of  a  perfect  fish-like  tail  he  hat  two  legs  flattened 
together,  with  nails  on  the  toes.  These  aie  obvious  superflui- 
ties, but  remain  as  an  inherilawe  from  ancv^lors  to  which  they 
were  of  use,  but  they  have  now  become  modified  by  the  pre>cnt 
fish-like  habit-s  of  the  animal.  Sea  otters,  the  nearest  relatives 
of  the  seal,  have  also  become  pure  fish-eating  animals.    The 


'The  MBtatnalia.  p.  34S;  *tt.  alio,  J.  G.  Romaaea,  Darwin  and  afUr 
Darwin.  I,  50. 
■Romatics.  Darwin  and  after  Darwin,  II.  Jt. 
'The  Mainmnlian.  p.  mo. 

*  ArabtlU  Bucklev  :  Widdgib  In  Lifa't  Race,  p.  395. 
*Op.eit..pf.  395-8. 
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5'iV'nri),' which  compriK  the  dugoti^  iind  manatees  resemble 
lh«  tme  Ctlacea  (whales,  dolphins  and  porpoises)  in  their 
adaptation  to  aii  aquatic  mode  of  life  and  tlie  absence  of  pelvic 
limbs,  bnt  ar«  probably  more  nearly  allied  to  the  Ungulaits. 
These  now  aquatic  auimalsare  plainly  retrogressions  from  the  reg- 
ular land  type.  They  are  somewhat  fisli-tikcinfoTm,  the  posterior 
portion  of  the  lx)dy  being  developed  intoacaadal  fin.  Hind  limbs 
arc  lacliiug,  and  the  forclitiibs  have  been  modified  into  swim- 
miug'paddlcit  or  flippers.  The  car  h.i.«  lost  the  external  con- 
cha. A  few  bristles  still  cover  the  thick  skin  and  tell  of  former 
life.  They  are  vej^etable  feeders  (called  her  In  verous  Cetaceans 
by  Ctivner).  There  are  two  mammary  glands,  pectoral  in  posi- 
tion. The  pelvis  is  rudiuientarj-,  some  teeth  are  rudimeDtory, 
and  some  specie*  possessed  a  nidimeniary  femur.  They  date 
back  to  the  Eocene  Tertiary  period,  while  the  cctacea  probably 
extend  to  the  secondary  period. 

Among  reptiles  which  represent  these  atavistic  trails  there 
arc  the  oceanic  turtles,  and  the  sea  snakes ;  among  the  birds, 
the  penguin,  whotie  wings  are  scarrely  different  fmm  the  true 
fins  of  nshcs.  Then,  again,  from  the  mammals  might  be  named 
the  web-fooled,  duclc-billed  platypns,  the  web-footed  opi'ssiim 
of  South  America,  the  beaver,  and  the  walntses  and  sea  lions.* 

In  all  thcue  classes  of  animals  that  have  returned  to  aquatic 
life,  we  notice  that  in  the  process  of  evolution  the  most  marked 
changes  have  taken  place  in  the  least  typical  structures, — those 
which  are  least  strongly  inherited,  such  as  skin,  claws  and 
teeth.  The  aqueous  medium  necessitates  a  change  of  covering. 
Instead  of  fur.  which  we  know  (from  the  few  straggling  bris- 
tles) they  once  passes.'sed.  a  smooth  surface,  offering  little  re- 
sistance is  advantageous.  To  still  maintain  adequate  bodily 
heat  a  covering  of  fat  under  the  skin  is  acquired.  The  whale 
has  evolved  a  layer  of  blubber  in  some  cases  one  and  one-half 
feet  thick.  The  changed  medium  modi6cs  the  locomotor  orgatia 
— does  away  with  the  neces.sityof  legsaud  necessitates,  instead, 
swimming  apparatus.  The  anterior  end  becomes  more  pointed 
to  reduce  resistance  to  the  minimum.  It  should  be  noted,  how- 
ever, that  the  head  retains  es.sentially  all  the  functions  it  pos- 
sessed, being  modified  only  in  form.  In  all  cases  the  eyes 
become  much  reduced  in  size.  In  whales  they  suffer  so  much 
reduction  that  they  can  scarcely  be  found.  The  same  change 
is  taking  place  in  the  eyes  of  seals,  polar  bears,  walruse.s, 
and  other  animals  of  this  type.  Dentition  has  suiTered  sd  much 
change  that  whales  possess  only  rudimentary  teeth  that  never 
cut  the  gum.     In  the  living  species  of  drenians  the  jaws  carry 

■NicbolKig:  Manual  o(  Zodlogy,  CUtip  I^XVI. 
*AraticlU  Buckley:  Winners  in  Life's  Race,  p,  199. 
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more  or  fewer  molar  teeth,  which  hav«  flatteaed  cmntis,  while 
the  front  of  the  upper  and  lower  jaws  is  fumifibed  with  rough 
homy  pads  or  plates,  lu  the  geuus  Rhylina,  now  extinct, 
there  were  no  true  teeth,  bm  the  places  of  these  were  taken  by 
plates  of  horn.  Incisors  arc  alw>  present,  but  they  rfo  not  cut 
the  gum,  except  iu  the  case  of  ruale  dugong^t.  Xostrilx  become 
situated  on  the  upper  surface.  The  anterior  organs  of  locomo- 
tion suffer  much  less  cliange  in  form  ihau  the  posterior,  though 
they  assume  entirely  new  functions.  In  general  the  bones  of 
the  shoulder,  forearm,  wrist  and  fingers,  are  retained,  although 
they  become  encased  in  a  fin-shaped  sac,  so  aa  to  becotiie  better 
fitted  for  swimming. 

The  entire  posterior  end,  as  well  as  the  hind  legs,  undergo  a 
most  radical  met  amor])  hosis.  The  hind  Ieg»  are  no  longer 
needed  for  walking,  and  soon  atrophy  entirely  or  become 
merely  rudimentar>'.  Iu  the  whales,  porpoises,  and  other  aui* 
mats,  which  have  completely  forsaken  the  land,  the  hind  legs 
have  completely  disappeared  externally,  and  only  the  rudi- 
mentary bonet  give  evidence  of  the  species  ever  having  pos- 
sessed legs.  Synchronously  with  the  atrophy  of  the  bind  legs 
there  occurs  a  loss  of  the  sacrum  and  pelvis.  In  the  sirenians 
there  is  no  tine  ^acium,  and  the  pelvis  is  only  rudimentary. 
The  lungs  instead  o(  degenerating  become  enormously  enlarged, 
and  enable  their  prisseisurs  to  remain  under  water  great  lengths 
of  time.  The  whalebone  whale  can  remain  under  water  for  aa 
hour  at  a  time  without  rcinBating  its  tungs. 

The  reversion  to  an  aquatic  medium  seems  to  be  promotive 
of  great  increase  in  size.  This  is  probably  due  to  several 
caunes.  First,  the  expenditure  of  energy  in  locomotion  is 
greatly  reduced;  second,  the  ease  of  securing  food  is  greatly 
increased,  the  whale  having  only  to  open  his  mouth  as  he 
swims  to  entrap  myriads  of  minute  marine  animals  ;  third,  it  is 
probable  that  the  loss  of  a  pelvis  is  advantageous,  as  much 
larger  young  may  be  born  without  injury  than  when  the  pelvis 
is  present.  Among  land  vertebrates  we  know  that  many  of  the 
largest  and  most  promising  of  the  various  species  succumb  to 
the  dangers,  attending  birth,  arising  from  a  narrow  pelvis, 

Ptychic  Reverberations.  Wc  cannot  hope  to  unravel  all  of 
man's  mental  histor>'  with  any  such  demonstrable  certainty  as 
we  can  reconstruct  his  past  physical  history.  Mental  states  are 
the  moAt  fleeting  and  least  preservable  entities,  and  although 
wc  must  logicallyconcludethattherecord  of  no  psychosis  Isever 
effaced,  yet  the  majority  become  so  intricately  blended  and 
interwoven  and  overgrown  with  other  more  recent  acquisitions 
that  no  psychology  will  ever  be  able  to  reconstruct  the  entire 
race  history.  Only  the  most  oft-repeated  and  most  &r-reaching 
psychic  acts  leave  traceable  evidences.     But  patient  and  careful 
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vork  will  cuablc  us  to  understand  much  of  man's  psychic  past 
through  survival!!  and  rudinienurj'  orgaiiM,  just  as  we  hsvc 
been  aided  in  tracing  psychical  development.  But  just  as  all 
psychic  organs  are  less  demonstrable  ihan  phvMcal,  «o  nidi- 
tnentao'  psychic  phcn<>mvua  arc  less  capable  of  proof  than 
vestigial  physical  structures  There  is,  however,  uiiqueslioned 
evidence  i>f  uiimerouus  rudimentary  psychic  traits  and  many 
others  which,  tliongh  not  capable  of  rigorous  demonstration, 
give  strong  evidence  of  their  origin.  Traces  of  jiectiliar  mimi- 
iestatiuus  of  the  soub  of  our  remote  ancestors  are  to  be  inct 
with  in  "the  present  reacUoos  of  childish  and  adolescent  souls, 
or  nf  si>ecially  »ensiti;:ed  geniuses  or  n«nrotics."  There  are 
also  times  in  the  life  of  the  normal  individual  when  the  control 
maintained  by  the  higher  and  more  recently  acquired  centers  is 
apparently  suspended,  and  the  lower  and  older  centers  then 
given  full  swny  seem  to  step  in,  and  the  resulting  psychical 
phcniimona  present  traces  of  long  past  activities.  Stich  condi- 
tions arc  evidenced  in  alce^)  and  dreams.  Idiots  present  childish 
and  even  animal  mentality,  showing  that  the  higher  centers 
have  failed  to  function.  In.ste3d  of  evincing  rudimentary  psy- 
diic  phenomena  in  the  true  sense,  they  are  cases  of  arrested 
development.  Their  lives  are  made  up  of  those  activities  that 
are  common  to  anim.ils  and  to  humanity  in  its  infancy.  Again, 
there  are  certain  modes  of  thought  that  crop  out  in  the  form  of 
omens  .'<upvr^tttions,  sayings,  proverbs  and  .signs,  to  which  we 
ordinarily  ailach  no  importance,  but  often  hear  and  repeat.  All 
ihHe  have  a  mcauing  to  the  psychologist.  They  arc  to  him 
vestigial  or  rudimentary  organs,  and  suggest  use  in  a  remote 
past.  "  Few  things."  says  lilack,'  "  arc  more  suggestive  of  the 
strange  halts  and  pauses  which  mentally  a  people  malces  than 
to  note  how  superstition  spring*  up  in  the  vcrj-  midst  of  modem 
education."  They  arc  to  the  psychologist  what  gill-slits  are  in 
pathological  cases  of  arrested  development.  Children  ate  very 
prone  to  be  supcrstittoux,  which  is  also  true  of  savages. 

The  range  of  atavistic  psychoses  is  practically  unlimited. 
Admitting  inemor>'  to  be  a  biological  fact  we  assume  that  every 
impression  leaves  an  incfliiceablc  trace,  by  which  WC  mean  that 
vestiges  or  prcdi.spositions  or  habit-worn  paths  of  association 
arc  formed  which  will  function  again  when  proi)crly  stimulated. 
Conservation  of  impre^nons  is  a  slate  of  the  cerebral  organ- 
ism. The  eiiect  once  produced  by  an  impression  upon  the  brain, 
whether  in  perception  or  in  a  higher  intellectual  act,  is  fixed 
and  there  retained.  The  retention  of  any  act  in  memory,  ac- 
cording to  James,'  is  an  unconscious  state,  purely  physical,  a 
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morphological  feature.  According  to  Kibot  we  tony  ossiime 
that  persistence  of  memories,  "if  uol  absolute,  is  the  ecnaBl 
rule  aud  that  it  it)clii<le--k  aniuimeuaeni  ijority  of  cased. "'  Thiit, 
of  eounv.  applies  ouly  to  the  persistence  of  memories  during 
the  individual's  life,  but,  as  Dr.  Hall  has  pointed  out,'  "  we 
may  fatKy,  if  we  like,  that  on  sooie  such  theory  n»,  f.  ff., 
Mach's  of  hereditary,  or  a  form  of  memory  by  a  direct  con- 
liiiuity  of  molecular  vttirution  in  cells  or  their  eleineuls  (Weiss- 
munn's  biophor's,  Wisncr's  phsonics,  dc  Vrie's  pangcus, 
Nagcli's  micella;,  etc.),  or  in  any  less  material  way,"  that 
thew  traces  or  votiges  arc  coiitiniiefl,  and  may,  even  though 
apparently  forever  e^ced,  rcappcir  iu  future  generations  in 
children  or  patholu^ical  cases.  Multitudes  of  iuiprcs&iciis,  even 
in  the  indixidual's  existence,  may  never  be  rec«ll«d,  but  the}' 
might  be  if  the  proper  stimulus  occurred,  or  if  more  recent 
memor>' modificatiouK  were  remo\-ed,  and  the  older  mentoricit, 
as  it  were,  set  free.  Kvidcnce  in  support  of  such  a  theory  is 
furuislied  by  pathological  cases.  Events  long  since  appiiretitly 
forgotten  often  reappear  in  diKcase.  This  is  accounted  for  by 
the  dcatniction  of  the  more  recent  and  higher  centers.  Accord- 
ing to  RilKit  the  law  of  regres.sion  is  that  a  progressive  dissolu- 
tion of  the  memory  proceeds  from  the  least  organized  to  the 
best  organized,  frnni  the  new  to  the  old.  In  physiological  terms 
"degeneration  first  atfcclswhat  lias  been  must  recently  formed." 
In  psychological  terms  "the  complex  dbappcars  before  the 
simple,  l>ecnti.te  it  has  not  beeu  lepeated  as  often  in  expe- 
rience." Hence,  may  not  such  cases  give  us  glimpses  of  the 
remote  psychic  past,  even  of  the  paleo-psychic  age? 

In  sleep  we  hitve  similar  conditions.  The  higher  centers 
having  relaxed  their  control,  there  flash  into  consciousness 
great  accumulations  of  old  experiences  that  we  did  not  know  wc 
po;t.^e»et].  Those  which  are  the  most  retrospective  and  atavis- 
tic take  us  back  through  the  remote  periods  of  the  development 
of  the  race  coii.scionsness.  In  the  psychic  life  of  Altep  our  con- 
sciousness may  extend  backward  to  embrace  all  that  our  ances- 
tors have  lived  and  felt  and  bequeathed  to  us  as  an  indestructi- 
ble organic  patrimony."  Some  of  the  somnnlescent phenomena 
certainly  point  to  aquatic  existence.  Consider  the  sensations 
of  flying,  hovering,  ^wimming.  floating,  and  jumping  indcS- 
oitdy,  as  with  scvcu-lcagucd  boots.  Nearly  c\*eryU>dy  can 
bear  testimony  to  thev;  sensations.  Sometimes  it  is  a  sort  of 
skating  or  gliding  across  countless  miles  of  country  or  of  ocean, 
sometimes  it  is  a  giant-like  striding  from  mountain-top  to  moun- 
tain-top, sometimes  the  perfect  eagle-swoop  through  the  blue  of 

*Dli«aseso(  Momorr,  p.  185. 
^Amer.Jour.  0/  Fifth.,  Vol.  VIII,  173. 
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space,  eflortless  and  sHpcrli.  Many  Icslifj-  to  taking  hundred- 
mile  steps,  for  jumping  contests  imaginarily  perroriited  iti  slvep 
arc  of  >uob  a  cliaraotci  ns  wuulil  excite  the  admiraliiin  of  the 
fabled  gods.  These  states  undoubtedly  arise  from  disturtied  drcu- 
liiion  and  respiration,  for  bolli  of  the^  act»  arc  much  deranged 
in  an  actual  fall  throngh  space.  And,  as  I>r.  Hall  suggests,* "  as 
lungs  have  taken  the  place  of  smm-bladders,  the  unique 
respiratory  action  of  bov«ring.  tut  in  nightmare,  with  all  the 
anakatscsthcsic  phenomena,  and  perhaps  the  eluiesthesic  sea- 
sntionsof  a  falling,  which  are  quite  distinct  from  the  former, 
although  not  without  comui<m  elements,  suggest  the  possibility 
that  here  traces  of  funcdon  have  sur^'ived  structure.  .  .  . 
Our  ancestors  ....  floated  and  swani  far  longer  than 
they  have  bad  legs  ....  and  whj-  may  there  not  l>e 
ve^iligiiil  traces  of  this,  as  there  are  of  gill-^Uls  under  our 
DC(^s?  ....  Although  it  cannot  be  demonstrated  like 
rudimentar)'  organs.  I  feci  strongly  that  we  have  before  us  here 
some  of  the  ulde-tt  elements  of  psychic  life,  some  faint  reminis- 
cent atavistic  echo  from  the  primeval  sea." 

The  study  of  methods  of  suicide  offers  some  very  interesting 
data  to  the  psychologist.  The  characteristic  mode  of  procedure 
adopted  by  different  nations  throws  light  upon  racial  psy- 
chology, white  the  differences  in  the  methods  employed  by  men 
and  women  in  accomplishing  this  terrible  deed  throw  consid- 
erable light  upon  sexual  psychology.  All  statistics  show  very 
strikingly  that  many  more  women  than  men  commit  suicide  by 
drowning.  And  women  choose  this  method  more  often  than 
any  other.  This  repre.sents  a  fundamental  psychic  difference 
between  men  and  women.  The  woman  represents  the  oldest 
and  most  primitive  features  of  the  race ;  the  man  that  which  is 
more  recent  and  artificial.  This  is  also  true  from  a  biological 
standpoint.  Woman's  body  seems  to  be  somewhat  more  primi- 
tive and  conservative  than  man's.  This  is  \vitne.s.scd  in  her 
greater  ncarne%s  to  the  qiiadrupednl  position,  in  the  length  of 
body,  smaller  size.  etc.  Woman  represents  that  which  is  more 
conservative  in  the  race.  In  woman  there  are  seldom  abuor- 
malities  of  bodily  stniclurc,  and  variations  arc  much  less  pro- 
nounced than  in  man.  "  Prom  an  organic  standpoint,  there- 
fore, men  represent  the  more  variable  and  the  more  progressive 
element,  women  the  more  stable  and  conservative  element  in 
evolution In  varioiLS  parts  of  the  world  anthro- 
pologists have  found  reason  to  suppose  that  the  pmmitive  racial 
elements  in  a  population  are  more  distinctly  preserved  by  the 
women  than  the  men."*    Of  their  mental  characteristics  the 


^Atn.Jaur.  P>y{i>..  VIII,  J«n..  1897,  p.  158. 
*  Havclock  Bills :  Hao  and  Womao,  p.  367. 
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same  aulboiity  wiiles  ihat  "  ou  the  psychic  &idc  womeu  are 
more  inctiiied  than  raea  to  preserve  (UiclenlctiKtotiM  and  uwient 
methods  of  thought.'" 

If  it  t>e  true  thai  women  are  pliylogeneticslly  nearer  i>rim{- 
tivc  human  beings  than  man.  it  is  not  strange  that  in  mvthods 
of  suicide  they  should  choose  the  primitive  and  more  natural 
mcnns  oflcner  thnn  man.  It  woiihi  be  strange  were  the  Mntislics 
othemisc.  The  theorj-  has  often  been  advanced  that  the 
methoditof  .itiictde  >elected  have  a  close  connection  with  the 
occiipatioQ  of  the  persons  during  life.  To  ilht»tTatc.  a  soldier 
would  choose  firearms,  a  druggist  poison,  etc.  The  theory  is 
prolmbty  in  a  Urge  roenMirc  true,  but  it  in  noway  vitiates  the 
theory  that  the  most  primitive  and  most  conservative  choose 
the  mo.1t  primitive  methods.  Statistics  show  that  men  prefer 
active  methods,  while  women  prvfer  pn-vsive  methods.  Women 
give  themselves  to  the  power  of  natural  forces  or  elements, 
as,  for  i:xiimp1e,  to  gravity  when  they  throw  lIiemselvcH 
from  heights  or  into  the  wulcr  and  then  wait  for  the 
cud,  while  men  make  themselves  the  active  agent  in 
manipulating  some  artilicial  contrivance,  a  pi.stol,  a  rope,  a 
bomb-shell,  or  the  like.  Mauy  more  women  than  men  suicide 
by  taking  poison,  which  Dr.  Chamberlain  has  pointed  out  to 
be  an  atavistic  tendency.  Women  were  theearhest  agricultur- 
ists, and  earliest  learned  the  use  of  vegetables  as  articles  of 
diet,  A»  curatives,  and  an  agent.i  of  destruction.  Prom  these 
early  employments  of  womeu  she  learned  to  be  a  vegetarian,  a 
trait  tilie  .still  ]>i)>sesae»,  and  she  earliest  learned  the  use  of  poisoa- 
outs  herbs.  The  result  of  this  Inst  still  reverberate*  through  her 
organism,  and  to-day  when  woman  dclcrmiues  to  exlcrniinate 
a  fellow-being  or  nn  niiimal,  poi.-Kin  is  about  the  only  means 
sought,  while  a  man  would  employ  a  gun,  a  knife,  or  an  explo- 
sive. In  attempting  her  own  life,  though  poisou  is  often 
resorted  to,  a  mwrc  primitive  method  is  more  often  chosen. 
"  Throughout  Europe  the  law  roughly  stated  is  that  men  hang 
tbemselvex;  ....  with  modifications  this  rule  probably 
holds  good  all  over  the  world."*  In  India,  where  the  people 
represent  a  more  primitive  stage,  according  to  Chcevcrs,'  six 
out  of  every  se\'cn  women  who  commit  nuidde  strek  drowning 
as  8  means.  The  proportion  of  men  who  drown  themselves  i» 
also  greater  there  than  in  other  countries.  In  the  Celto-Latin 
nations,  France,  Italy,  Belgium,  Swc<len.  Switzerland,  drown- 
ing among  women  shows  the  highest  percentages  of  any  coun- 
tries.    For   some   reason   or  other  among  the  Slavic  nations 

■  HaT«lock  Bills:  Mao  and  Womaa,  p.  368. 
■Havelock  Ellis  t  M>n  nixl  Woman,  pp.  334-$- 
'Quoted  by  Bllis:  Man  and  Woman,  p.  3^. 
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drowning  is  at  a  minimum.'  Strange  to  say,  the  atavistic  ten- 
dencies are  becoming  stronger,  according  to  Havelock  Ellis,  who 
says  that  "  hanging  has  become  much  rarer  in  both  men  and 
women,  while  drowning  and  poisoning  have  become  commoner 
in  both.  That  is  to  say,  that  women  have  become  more 
womanly  than  ever  in  their  preference  for  the  passive  methods 
of  suicide,"' 

May  not  many  cases  of  suicide  by  drowning  and  the  other- 
wise unex|Jlaiuable  "  drawing  power"  of  water  so  frequently 
exiKrrienced.  be  explained  by  supposing  a  temporary  or  perma- 
nent Nusjiension  of  control  by  Ihe  higher  psychic  centers  allow- 
ing a  recrudescence  of  the  old  love  for  aquatic  conditions.  The 
fciir  which  has  been  later  formed,  and  which  normally  is  in 
L'<]uilibrinHi  with  the  love  of  water  btcomes  overbalanced,  and 
licncc  the  desire  to  jump  in.  The  philosiipher.  August  Comte, 
during  a  fit  nf  temporary  insanity  insisted  on  plunging  into  the 
hike  with  neillit-T  thought  nor  intention  of  drowning.  The  re- 
turns to  my  syllabus  furnish  many  cases  which  attest  to  the  feel- 
ing that  water  exerts  a  peculiar  attraction  for  many  individuals. 

The  sight  of  waves,  billows,  or  in  fact  any  water,  makes  some 
desire  tn  ride  upon  it ;  many  want  to  plunge  in.  and  others  are 
tempted  to  follow  the  streams.  Some  cannot  go  bathing  with- 
out feeling  an  imperative  impulse  to  go  down  forever ;  to  leave 
care  and  pain  ;  to  end  life  ;  so  they  won't  know  any  more,  etc. 
One  says  she  always  thinks  like  Longfellow  :  "  Oh  that  the 
river  might  bear  me  away  on  its  bosom  to  the  ocean  wild  and 
wide."  During  trouble  many  long  to  escape  from  it  all  by 
plunging  in  and  being  engulfed  by  the  rushing  waters. 

Watkk  in  Primitive  Conceptions  of  Life. 

Wc  shall  see  that  in  all  early  Greek  philosophy  water  was  an 
integral  part  in  all  conceptions  of  life.  Some  assumed  it  to  be 
the  origin  of  all  things;  others  said  that  water  was  one  of  the 
primitive  elements,  and  that  all  plants  and  animals  eilher  came 
from  or  were  made  of  water.  The  same  ideas  were  current  in 
mythohigy,  and  are  prevalent  among  some  people  to  this 
day.  Peoples  hke  the  Egyptians,  and  those  in  southern  and 
western  Asia,  who  lived  in  countries  subject  to  periodic  drouths, 
were  not  long  in  concluding  that  water  was  necessary  to  the 
germination  and  growth  of  plants.  During  dry  weather  vege- 
tatitm  withered  ;  during  periods  of  abundant  rain  it  waxed  vig- 
orously. They  very  naturally  ascribed  to  water  the  powers  of 
a  supernatural  being.  It  became  to  Ihem  not  a  condition  of 
life,  but  the  origin  of  life  itself. 

'  Havelock  Ellis :  Man  and  Woman,  p.  336. 
'  Ibid. 
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The  pok'ncy  and  life-giving  propcilies  ascribed  to  water  are 
sliowu  in  Exyplian  writings  where  "it  itppeant  iu  atich  pbra«es 
as  'spirit  CM  water.'  Ibc  source.  It  is  a  consiikuous  hiero- 
glyphic in  the  verb  'to  live  ;'  also  iu  '  living'  and  light.'" 

Among  the  Ojibwns  it  is  supposed  to  have  tungic  power  over 
life  and  death.  It  is  not  strange  that  among  the  Egyptians, 
where  the  annual  o%-etflow  of  the  Nile  meant  life  itself,  that 
water  deitic?i  should  assume  so  important  a  place.  The  river 
was  prcjiidcd  over  by  the  god  Nilus.  The  most  important 
Egyptian  fcrstivcil  was  the  one  held  ol  the  nnnnu!  Miramer 
solstice  iu  honor  of  the  Nile.'  At  this  time  an  invocation  was 
made  to  the  river  deity  (or  the  inundation.  An  iinaife  of  the 
god  Nilus  was  eiKircled  by  a  serpent,  and  from  beneath  the 
rocks  of  a  cataract  a  hydra  poured  forth  sacred  water. 

The  idea  of  resurrection  undoubtedly  grew,  in  part,  out  of 
the  common  obscrvalion  of  plant  life.  Vegetation  flourishes 
during  a  season.  ap;>ears  to  lose  all  vitality  during  a  succeeding 
season,  but  when  »pnngreturnsit  becomes  once  more  rejuvenated. 
Again,  plants  flourish,  produce  seed,  and  wither  away.  The 
seed  in  turn,  under  projier  influences,  germinates  and  produces 
new  plants.  It  was  but  a  step  to  arrive  at  the  belief  that  man 
also,  after  death,  must  live  again.  We  have  seen  that  the 
primitive  mind  regarded  water  as  the  rejuvenating  princijitea  of 
all  plant  life,  and  hence  it  will  not  appear  strange  that  the 
notion  should  be  extended  to  include  the  resurrection  of  man,* 
Among  the  ancient  Egyptians  theceremonialsof  the  dead  all  indi- 
cated an  expected  resuscitation  of  life,  and  water  was  always  made 
the  emblem  of  rejuvenescence,  whether  in  connection  with  human 
dead  or  with  plants.  In  the  Book  of  the  Dead,  water  was  the 
symlwl  of  revivification.  They  "  believed  in  the  resurrection  of 
the  dead  through  the  same  fertilizing  power  as  that  which  re* 
generates  the  plant  world."*  Primitive  peoples  generally,  we 
may  say,  have  taken  cogniznnceof  water  in  the  ceremimial.t  over 
the  dead.  And  the  return  of  life  is  always  spoken  of  in  connec- 
tion with  it.  In  Eiiypt  funeral  processions  always  had  to  pass  by 
the  sacred  lake,  which  was  near  every  city,  and  consecrated  to 
the  dead.  In  their  fuueral  rituals  the  departed  soul  is  repre- 
sented as  a  ship  with  four  rudders  pointing  to  the  (bur  cardinal 
points.  The  ancient  Hindoos  buried  the  dead  beneath  the  bed 
of  a  stream  whose  current  was  temporarily  turned  aiude.  The 
Greenlanders  say  that  when  one  sleeps  by  the  river  he  can  hear 
the  singing  of  tJie  dead.  Some  Australians  say  that  the  soul, 
which  they  call  the  "  little  body,"  goes  into  the  inm  at  death, 

■  Ellen  Etiier&on  :  Rain  CcrcmoaUle.  AmcTkaa  Antb.,  Jul..  1894. 

*  FrRicr :  The  Cotden  Roagh,  I.  pp.  15-17. 
»Q^.  ri/.,l.  p.  93. 

*  Ellen  Emerson  :  Rain  Ccremouials,  Am.  Anth.,  Jal.,  18^. 


Various  symbol  isitis  were  early  adopted  to  siRntfy  water.  In 
I'gyr*  U  was  Ptali.  the  firjg,  the  •'  Father  of  Falliers,"  who 
was  a  symbol  of  tbe  vital  principle  in  water,  its  principle  of  re- 
OTfianiuktioit.  The  hieroglyphic  representing  Ktah  was  regu- 
larly placed  in  the  tombs  of  the  dead.  Its  office  was  at 
some  future  lime,  to  reunite  the  scattered  jjarts  of  the  body. 
Among  some  Indian  and  various  other  tribes  tbe  serpent  sym* 
bolizes  tbe  watcr>' element,  air  or  breath,  which  are  necessary 
to  life.'  We  have  also  noted  in  various  rain  ceremonials  the 
position  of  frogs,  toads  and  serpents.  In  Babylonia,  Thammnz 
was  supposed  to  be  resurrected  by  the  water  of  life  whicli  the 
goddess  Aphrodite  brought  up  from  Hades.  That  water  was 
regarded  by  the  Indie  Aryans  as  the  source  of  all  things  is 
shown  in  the  Rig  Vedx-*  which  tell  u.t  that  "  waters  omiaiued 
a  genu  from  which  cvcrj'thing  sprang  forth."  The  Peruvians 
worshipped  Mama-cocha.  the  mother  sea,  from  which  had  come 
e\erythiiig,  even  giant.s.  and  the  Indians  themselves.  In  Peru 
water  was  everywhere  worshipped,  and  it  was  believed  that  the 
Incas  originated  in  lake  Titicaoi,  while  other  fabled  tribes  came 
from  fountains  and  streams.' 

The  rain  ceremonials  performed  by  various  peoples  for  tbe 
purpose  of  securing  rain  arc  of  exceeding  interest.  Although 
the  details  varj-  considerably  the  ceremonials  may  all  be  classed 
under  a  few  head.s.  Someiinie.t  rain  is  sought  to  be  produced 
by  symftathetie  magic*  that  is.  it  is  believed  that  by  imitating 
some  of  tbeatteudantphenomenatheycan  iuSueuce  the  course  of 
nature.  For  example,  by  beating  on  a  kettle  to  imitate  thnnder, 
knocking  Wo  6ie-biauds  together  and  causing  sparks  to  fly  to 
imitate  lightning,  and  sprinkling  water  from  a  vessel  by  a 
bunch  nf  twigs,  as  is  done  in  some  parts  of  Russia,  the  people 
believe  that  rain  will  be  produced.'  Many  tribes  take  a  mouth- 
ful of  water,  spirt  a  part  of  it  into  the  air.  thu.s  making  a  fine 
mist,  to  simulate  rain.  This  is  common  among  the  Omaha 
Indians  and  certain  other  tiibes.'  In  Germany  and  France  it 
is  said  to  be  cn-vtomary  to  throw  water  ujion  the  last  slmif  cut 
at  harvest.  The  same  custom  prevailed  in  England  and  Scot- 
land until  recently.  In  Transylvania  among  the  Ronmaniatis  a 
girt  wears  a  crown  made  of  the  last  cut  grain.  When  she  comes 
home  all  Iiasten  out  to  meet  her,  and  throw  water  upon  her  until 


>Rcc  Kllcn  Kmcrcon  :  Rniii  Ceremonials,  Am.  Aath.,  July.  :894,  for 
Accuiiiit  i>f  HKy|>linii  atiit  N.  Am.  Indifm  raiu  ceremonials;  alM 
Weaihtr-niBkiiiK,  Ancient  and  Mod.,  Mark  W.  HarrinxtOD,  Smith- 
soiiinTi  Kt-p..  1S94. 

*  Dr.  Clini'itxrlaia ;  TIic  Child  and  Childhood  In  Folk  Lore,  pp.  38-9. 

*  Ellen  Enicrsoii.  op.  eil. 

*  Frozer :  Goldcu  Bough,  I,  p.  13. 
*Ofi.tH.,p.  15. 
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\  she  is  completely  drenched.      This  is  done  lo  inciire  rain  for 

■next  ywr'scrop."   Sympathetic  magic  among  the  savages.  Mr. 

Fraier  regards  as  exactly  aanloKous  lo  the  modem  couceptioD 

of  phy.-sical  causation.     A  man-god  in  this  view,  is  only  sn  in- 

<  dividual  who  is  believed  10  possess  the  power  of  influeuciiig 

nature  to  a  high  decree." 

Another  way  of  trying  to  eccurc  rain  is  by  rorra'cu  of  the 
rain-g9d.  In  some  patts  of  China  a  huge  wooden  or  paper 
dragon,  repre^tenting  the  rain-god  is  carried  about  in  a  proces- 
sioa.  If  no  rain  follows  ihey  curse  it  and  demolish  it.  The 
Sea^:ambiaiis  throw  down  their  fctixhes,  ilnig  them  about  the 
fields  and  curse  till  rain  fjills,'  Siill  another  way  is  lo  diilurb 
theg^j  in  some  way.  Troubling  the  sacred  M>rings  by  throw- 
ing impurities  into  Ihem  is  believed  by  the  Diirds  to  bring  rain, 
Other  springs  need  only  to  be  looked  at  and  the  whole  province 
secures  min,'  Sometimes  an  appeal  is  made  10  the  ptty  of  the 
gods.  The  Zulus  kill  a  "  heaven  bird."  throw  it  into  a  pool. 
"  then  the  heavens  melt  with  tenderness  for  the  death  of  the 
bird  ;  it  wails  Ebr  it  by  raining,  wailing  s  funeral  wail  "* 

Various  other  methods  are  reaorted  to  in  difr.,-reul  parts  of  the 
world.  The  Satnoan  rainmakers  wet  some  sacrctl  st"nes  when 
they  wish  rain,  and  put  them  into  the  fire  when  lliey  desire 
dry  weather.*  In  China  Kc-mniig,  who  is  maii-shai>ed  and 
dragon -headed,  haunts  ihcChang  River  and  rituscs  rainstorms.* 
In  tile  same  countrj*  water-spouts  are  said  to  be  caused  by 
dragons  fighting  in  the  air.*  The  Dodola  or  girl  dressed  in 
clothes  made  of  grass,  herbs  and  flowers,  who  goes  about  from 
house  10  house  and  siugs  while  the  housewife  pours  water  over 
her,  is  a  common  rain-charm  in  southeastern  Europe.  It  is 
found  among  the  Servians,  Greeks,  Bulgarians  and  Rou- 
manians.' Beating,  pinching,  and  Iwheading  ftugs  is  (juite  a 
common  rain-charm  among  the  Orinoco  Indians,  and  kilting 
the  frog  is  an  old  German  rain-charm.' 

Watkh  is  PHiLasopuicAL  Speculation. 

Not  only  among  savage  tribes  has  water  pliiyed  an  important 
Tolc  in  their  mythological  explanation  ofthe  world,  but  even  in 
philosophic  thought  water  ha.t  twen  the  subjeci  of  much  si>ecu- 
laiion.     It  assumed  an  important  place  in  early  Greek  cosmo- 


^Of.dt..  1,  p.  a86. 

*qp.eH..  I.  p.  II. 

*qf>.  (it.,  I,  p.  18. 

'Ofi.cil..  I,  p.  19. 

*/,0ff.rt7. 

•Tylor :  Itarly  Ilistorr  o'  Maiikinil,  p. 
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logical  theories.  The  Greek  philosophers  were  not  the  first  to 
form  theories  of  the  origin  of  the  universe  ;  such  theories,  more 
or  less  mythlogical  of  course,  were  extant  among  all  tribes. 
But  the  Greeks  were  the  first  to  seriously  attempt  to  understand 
nature.  Burnet  says  ' '  the  real  advance  made  by  the  scientific 
men  of  Miielos  was  that  they  left  iifT  telling  tales.'"  They  had 
noticed  the  constantly  changing  a.-pecls  of  nature,  the  eternal 
f!nx  as  Heracleitus  later  puts  it,  and  their  minds  began  to 
grope  and  yearn  for  s«me  iiniiary  jirinciple  to  which  the  eter- 
nal .succession  of  changing  objects  cuuld  be  reduced.  They  did 
not,  it  is  true,  abandon  the  speculation  concerning  origins,  but 
their  scientific  contribution  was  the  search  for  a  unitary  prin- 
ciple in  what  was  present.  "  They  gave  up  the  hopeless  task 
of  describing  what  was  when  as  yet  there  was  nothing,  and 
a.sked  iu.stead  what  all  things  really  are  now?'"  Parmenides 
asserts  that  "nothing  comes  into  being  out  of  nothing,  and 
nothing  passes  away  into  nothing."  But  they  obser\-ed  the 
continual  coming  into  being  and  corresponding  passing  away 
of  particular  things.  From  this  it  was  natural  to  pass  to  the 
asHuniplion  of  a  substratum  which  was  the  ultimate  and  only 
reality.  As  "  nothing  cumes  from  nothing,  nothing  can  pass 
away  into  nothing,  there  must  then  be  something  which  always 
is,  something  fundamental,  which  persists  throughout  all 
change,  and  ceases  to  exist  in  one  form  only  that  it  may  reap- 
pear in  another.'" 

It  is  interesting  to  note  the  cause  of  the  change  in  cosmo- 
logical  doctrine  among  (he  early  Greeks  Much  of  the  change 
was  undoubtedly  due  to  the  increased  knowledge  of  the  sea, 
which  had  hitherto  represented  tothemthelwundless,  atleastso 
far  as  mortal  knowledge  wa.s  concerned.  What  was  unattaina- 
ble, beyond  reach,  un  explain  able  by  natural  means,  was  placed 
beyond  the  sea.  Their  world  was  bounded  by  the  sea,  it 
rested  upon  the  sea,  the  mythical  heroes  dwelt  in  or  beyond 
the  sea.  But  with  the  iTicrea.se  of  maritime  knowledge  in 
the  5th  and  6th  centuries  B.  C,  old  conceptions  had  to  be 
abandoned  for  something  new.  At  the  time  the  Odyssey 
was  composed,  Odysseus  met  with  Circe,  the  Cyclops,  and 
the  Sirens,  not  in  the  near  and  familiar  .-'Egean,  but  in 
the  "West,"  which  meant  to  them  beyond  the  known  sea.* 
But  with  the  increase  of  geographical  knowledge  it  was  dis- 
covered that  the  monsters  and  beings  purported  to  be  the 
inhabitants   of  countries    beyond    the  sea,    were    no    longer 

■J.  Burnet:  Early  Greek  Philosophy,  p.  8. 

"Burnet:  op,  (it.,  p.  8.' 

'Burnet:  op.  cit..  p.  10. 

'  Geo.  Grote :  Hist,  of  Greece,  I,  34J-3. 
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there,  and  a  dmibt   of  their  ever  h»viiig  been  there  arose.' 
About  this  time  tbcv  chauged  the  iiaiiic  of  the  "  Inhospitable 
jSea"  to  the  "  Hospilable  So."*    They  had  deteruiiiied  the 
jocation  of  the  "  far  country."  and  Jason  was  made  to  bring 
'the  Golden  Fleece  from  a  definite  place  Koldiis..*    Burnet  says, 
"  above  all.  the  Phokatans  had  explored  the  Medi:cTr.-ineau  as 
■  as  the  Pillars  of  Herakles,  and  the  discovciy  that  the  '  cud- 
paths '  of  the  sea  they  knew  hud  deliniie  h<>uiidaties  must, 
;  Grote  h^s  said,  have  moved  men's  minds  in  much  the  Mme 
ly  as  did  the  discover)'  of  America  in  later  days."* 
To  return   to  their  cosnmlogical   thcoiic«.  we  can   readily 
underi^and  how  iu  their  »criiTch  for  the  clcrnal,  original,  unitary 
subbtnm'e  through  whose  changes  and  molioiix  all  ebe  arose, 
ithat  the)- should  turn  to  tliOi«  things  which  were  cither  e\-er 
It.  most  abundant,  or  preitcntcd  thi.-  greatest  possilHlity  of 
bange,  hut  which  at  ihc  same  time  appeared  to  poswrts  wme 
jmple  form  beyond  which  further  change  was  impossihlc.  This 
the  various  philosophers  ihnnght  they  discovered  in  the  ele- 
ments,— earth,  air,  fire  and   water.     Some  chose  one,   some 
^BDOther,  and  still  others  belie^'ed  that  all  were  necessary  for  a 
atlsfactory  explanation. 

Tkalfs,  the  founder  of  the  Milesian  school,  and  probably  the 
first  of  the  cosmologimts  in  seeking  a  primary,  fundamental 
matter,  something  which  would  answer  the  question :  Of  what 
b  the  world  made  ?  proposed  the  answer :  uv/rr.  All  special 
existences  were  but  modes  of  this  primary  substance.  He  saw 
about  him  "  coiLHtant  transformations — birth  and  drath,  change 
of  sliape.  of  si/.e,  and  of  mode  of  existence — he  could  not  regard 
any  one  of  these  variable  states  as  Existence  itself.  .... 
He  looked  :iround  him.  and  the  result  of  bl.i  meditation  was  the 
conviction  that  Moisture  was  the  Beginning,  lie  was  impreSMd 
with  this  idea  by  examining  the  con.-liculton  of  the  earth. 
There,  also,  he  found  raninturc  everywhere.  All  things  he  found 
nourished  by  moisture ;  warmth  itself  he  declared  to  proceed 
from  moisture ;  the  xeed.^  of  all  things  are  moist.  Water  when 
GOndeiiKcd  becomes  earth."*  Turthcr,  as  Burnet  points  out  the 
process  that  ev.tporatiou  was  continually  going  on  around 
them,  the  phenomenon  which  rural  people  call  the  "Mm  draw- 
ing water  "  was  then  as  observable  as  at  the  present  day,  and 
the  conclusion  was  probably  similar.  The  Greekit  went  a  little 
further  than  the  rustic  of  to-day,  and  asserted  that  this  water 
pas^ng  into  the  sky  by  ex'aporatioii  went  to  feed  the  heavenly 

*Op.  Cit.,  p,  J34. 

*J.  Bnmct:   Early  Greek  PUilowphy,  p.  14. 

•  nid. 

•  Ibid. 

■Geo.  n,  Lewes:  Hbt.  of  Ptiil.  [rom  Tbaica  to Comte,  Vol.  I,  p.  7. 
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fires.  After  coming  down  in  rain  they  thought  it  changed  into 
earth.  Then  from  the  phenomena  of  mists  and  subterranean 
springs  they  believed  that  earth  once  more  was  converted  into 
water.  They  did  not  connect  springs  wilh  rain,  and  the  waters 
underneath  the  earth  were  regarded  as  an  independent  source 
of  moisture.' 

Anaximander  (6io  B.  C.)  did  not  agree,  saying  that  the  de- 
ments "are  in  opposition  to  one  another, — air  is  cold,  water 
moist,  and  fire  hot, — and  therefore  if  any  one  of  them  were  in- 
finite, the  rest  would  cease  to  be  by  this  time.""  He  regarded 
the  world,  according  to  Burnet,  as  a  boundless  mass  or  body 
out  of  which  ' '  our  world  once  emerged  by  the '  separating  out ' 
of  the  opposites,  moist  and  dry, warm  and  cold,"*  But,  although 
Anaximander  made  a  great  advance  over  the  ideas  of  Thales, 
no  longer  considering  the  earth  as  a  disc  resting  upon  the 
waters,  the  potency  of  moisture  or  of  water  was  still  clearly 
visible  in  his  system.  His  ideas  of  the  origin  of  living  creatures, 
as  chronicled  by  Theophrastus,'  are  as  follows:  "  I,iving  creat- 
ures arose  from  the  moist  element  as  it  was  evaporated  by  the 
sun.  Man  was  like  another  animal,  namely,  a  fish,  in  the  be- 
ginning."     Hipp.  Ref.,  i,  6  (R.  P..  i6  a). 

"  The  first  living  creatures  were  produced  in  the  moist  ele- 
ment, and  were  covered  with  prickly  integuments.  As  time 
went  on  they  came  out  upon  the  drier  part,  and,  the  integu- 
ment soon  breaking  off,  they  changed  their  manner  of  life." 
Aet.=/'/<i<-.,  v,  19.  1  (R.  P..  ib.). 

"The  sea  is  what  is  left  of  the  original  moisture.  The  fire 
has  dried  up  most  of  it  and  turned  the  rest  salt  by  scorching 
it."     Aet.=/VBf.,  iii.  16.  I  (R.  P..  14  c). 

Anaximcnes  (588  B.  C.)  appears  at  first  sight  to  have  taken 
a  different  element  from  any  of  his  predecessors  as  the  one 
underlying  substances  from  which  all  things  come.  According 
to  the  account  given  by  Theophrastus  "  from  it  (air) 

the  things  that  are,  and  have  l>een,  and  shall  be,  the 
gods  and  things  divine,  took  their  rise,  while  other  things  came 
from  its  offspring."  Hipp.  Ref.,  i,  7  (R.  P.,  21).'  Burnet 
explains,  however,  that  "  the  'air'  of  which  Anaximenes  spoke 
was  not  at  all  what  we  call  by  that  name.  The  word  aijp  is 
still  used  in  its  old  Homeric  sense  of  vapor  or  oiisl.  The  dis- 
covery that  what  we  call  air  was  corporeal,  and  not  identical  with 
empty  space,  was  first  made  by  Enipedokles.     In  all  the  earlier 

'J.  Burnet:  Early  Greek  Philosophy,  p.  45, 

'  Quoted  by  J.  Burnet  from  Aristotle's  Phys.,  Karly  Greek  Philoso- 
phy. p,5i. 
'J.  Burnet :  Early  Greek  Philosophy,  p,  61, 

•These  refereoces  quoted  by  J.  Burnet,  Early  Greek  Phil.,  pp.  73-94. 
*/.Dc.  eit.,  p.  77. 
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ooamologistx  ^<tp  means  n-atcr  in  a  vaporoas  8Ut«  more  or  leas 
condensed."' 

Below  lire  (luoted  svventl  posMgex  of  tlie  oftinitnt  of  Tbco* 
phrastus  n-hicb  give  itte  key  to  tSe  co«tDoIofcy  of  Anaxtmencs. 
"When  it  is  dilaie<l  so  .is  to  become  rarer,  it  1>ecome4  lire; 
while  winds  on  the  other  hand  arc  condensed  air.  Cloud  is 
formed  from  Air  by  '  felting,'  and  this,  blill  further  condensed, 
becomes  water.  Water,  colldcn^^l  »till  more,  turns  to  earth  ; 
and  when  condensed  as  much  as  it  can  be,  to  stones."  Hipp. 
/iff.,  Aet.  (R.  P.,  21).' 

Thus  we  see  Anaximencs  practically  returning  the  view  of 
Tltalcs.  making  cverj'thing  come  from  Uic  i^  or  moisture,  and 
even  huldiug  that  the  diic-sbaped  earth  floated  tipon  it. 

Xntcphanet.  though  not  making  himself  clear  coiKeming  his 
cosraological  theories,  seems  to  incline  largely  to  lite  Aiiaxi- 
macdrinn  vtrw.  Though  he  denied  the  conception  of  a  primary 
substance'  he  says: 

"All  things  itrc  earth  and  water  that  ooine  into  being  iitid 
glow."'     R.  P..  86. 

"  For  we  all  arise  from  earth  and  water."     R.  P.,  86.' 

Hewarleilus  (504  B.  C),  not  satisfied  with  former  cofflnology 
sought  a  new  principle,  out  of  whkh  the  diversified  world 
mi^ht  be  made,  which  would  change  into  everything  else,  and 
which  would  be  produced  by  ever>-thing  changing  back  into 
it.  This  he  thought  he  found  iti  "  fire — real  fire,  of  course, 
'that  bumK  and  crackles,"  as  Tcichmtillcr  pnt  it.'"  Many 
intcrprclers.  however,  regard  this  fire  as  only  symbolic,  and 
claim  that  the  wonl  was  ii.-<ed  with  the  mme  significance  as 
Anaximeiics  had  used  air.  that  is  meaning  mist  or  moisture.' 
Be  this  as  it  may,  HeracIeitiLS  regarded  fire,  water  and  earth, 
as  the  fundamental  forms  which  water  asKumcd  in  its  transfor- 
mation'  in  bis  celebrated  "  flux  "  theory  gives  to  water  great 
prominence. 

Theopbrastuf  records  that  "he  called  change  the  upward 
and  the  downward  path,  and  held  that  the  world  goes  on 
according  to  this.  When  fire  is  ondenved  it  becomes  ntoist, 
and  when  collected  together  it  turns  to  water  :  water  being  con- 
gealed turns  to  earth  (Iheoonjcclurcof  Theophrostus);  and  this 
be  calls  the  downward  path.     And,  again,  the  earth  is  in  turn 

>/.«r.W/.,  p.  78. 
'  Lof.  tit.,  p.  81. 
•  /.Of.  «*/.,  p.  114. 
*Lm.  fit.,  p.  115. 
•/iid. 

*Op.  at.,  p.  14S. 

"^Op.  (it.,  p.  14')  (or  dincuMion  of  inlctprcUtwi;  alio  Zcller,  Pre- 
Sociatk  rbilosophjr.  II,  51  ff- 
■Zcller:  PrcSocratic  Philosophy,  tl,  51. 
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liquiGed,  and  from  it  water  arises,  and  from  that  everj'thing 
el&e ;  for  he  refers  almost  everj-thiiig  to  the  evaporation  from 
the  sea.     This  is  the  path  upwards.'"   R.  P.,  29. 

From  Hyppt)lytas,who  probably  represents  Heracleitus  accur- 
ately, in  Mr,  Bywater's  edition  we  leam  that  Heracleitus 
believed  that  "  the  trans  format  ions  of  Fire  are,  first  of  all  fen 
(and  half  of  the  sea  is  earth,  half  fiery  siomi-cloud").  R.  P.. 
28  b.* 

"  The  earth  is  liquified,  and  the  sea  is  mea.sured  by  the  same 
tale  as  before  it  became  earth."*     R.  P.,  31. 

Heracleitus  believed  that  theie  was  a  constant  flux  between 
fire  and  water.  One  prevailed  for  a  time,  then  the  other,  but 
that  neither  gained  the  permanent  ascendancy.  The  balance 
was  maintained  by  the  "  measures,"  as  he  called  them.  Meas- 
ures of  "ever-living  fire  "  were  ever  going  out,  while  compen- 
satory "measures"  were  being  kindled.'  He  writes,  "so  long 
as  things  as  they  are,  fire  and  water  will  always  be  too,  and 
neither  will  ever  fail."     Ps.  Hipp.,  De  Diaela,  i,  3.* 

By  the  oscillation  lietween  fire  and  water  Heracleitus  ex- 
plained the  change  of  sea.sons,  and  day  and  night.  Like  the 
heavenly  bodies  man,  also,  oscillates  between  fire  and  water. - 

Hippolytas  interprets  Heracleitus  as  saying : 

"The  dry  soul  is  the  wisest  and  best."*    R.  P.,  34. 

"For  it  is  death  to  souls  to  become  water,  and  death  to 
water  to  become  earth.  But  water  comes  from  earth  ;  and  from 
water  soul."'     R.  P.,  30  B. 

"  It  is  pleasure  to  souls  to  become  moist,"*     R,  P..  38  b, 

"  A  man,  when  he  gets  drunk,  is  led  by  a  beardless  lad, 
knowing  not  where  he  steps,  having  his  soul  moist."'    R.  P.,  34. 

EmpedofUs  held  that  there  were  four  fundaniental  and  pri- 
mary elements,  fire,  eaitli,  air  and  water,'  According  to  him 
plants  and  animals  are  cumiiosed  of  fire  and  water  in  definite 
propfjrtions.  Likewise  man  sprang  from  the  earth,  at  first 
composed  of  shapeless  lumps  of  earth  and  water,  thrown  Up  by 
subterranean  fire,  which  gradually  shaped  themselves  into 
human  members  under  the  influence  of  Love.' 

Anaxnj^eias  followed  in  a  targe  measure  the  cosmological 
doctrines  of  Anaximenes.  He  taught  that  plants  and  animals 
all  originated  in  germs  which  came  down  in  rain-water.' 

'Burnet:  op.  ril.,  p.  151. 

^  Burnet :  ofi.  cif.,  p.  1:5. 

'  FraKtnent  20.  Quoteil  lij-  Burnet,  op.  cil.,  p.  1,15. 

*  Hurnet :  op.  cit.,  p,  135. 

'Burnet:  op.  cil.,  p.  162. 

■Ruroet :  op.  cit.,  p.  138. 

'  Zeller  :  Pre-Socratic  I'liiloBophy,  II,  p.  1 15,  tt  seq. 

'Zeller:  op.  cil., -py.  159-161. 

•Zeller;  op.  cit.,  p.  365. 
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Tliesc  coeniologimi  theories,  trivial  as  thvy  msy  now  appenr, 
were  of  the  uimost  significance.  Who  would  for  s  moment  ques- 
tjoo  th«  great  importance  of  the  ntoniic  doctrine  of  elements? 
Probably  no  other  hypothesis  in  ancient  or  modern  tintcs  has 
been  s(j  potent  in  determiuiug  our  k nowlettj^t;  of  the  physical 
tinivcnrc.  Sow.  in  all  iht-sc  crude  attciiipls  to  nuMver  the 
que&tiou  proposed  by  Thales,  w^  can  diiitinctly  foresee  the 
struKglet  toward,  if  indeed  not  the  germs  of.  a  future  atomic 
thcorj-.  They  were  searching  for  the  primitive,  fuudatncnial, 
unchangeable  »umelhiiit;  from  which  all  else  was  derived. 
"  Greek  philosophy  began  as  it  ended,  for  what  was  lasting  and 
abiding  in  the  flux  of  things."'  Thales  postulated  u-ater  as 
this  abiding  something,  Anaximencs  a>;p  or  mist.  Hetacleitua 
fire,  which,  however,  could  not  exist  without  water.  Empc- 
docles,  earth,  air,  fire  and  water.  Others  asserted  one  or  a 
combinalion,  but  in  all  these  theories  water  played  the  chief,  or 
at  least  not  uuimpoiuiut  rOle  in  answering  Thalea  counudrum. 

Sackrd  Watbrs. 

We  have  shown  how  water  cantc  to  be  regarded  as  pos- 
sessed of  life-giving  pon-ers  through  its  connection  with  the 
growth  of  vegetation.  Living  or  running  water  cam*  to  be  re- 
garded as  of  special  sanctity.  Early  civilizations  largely 
inhabited  countries  haviu};  periodic  minlalLs,  so  that  with  the 
niiiy  seaMn  and  ovcrflowiug  streams,  the  apparent  visitation  of 
somesapcmatural  powers  were  particularly  noticeable  Grad- 
ually certain  streams,  Inkv^.  pools,  wells  and  fountainn.  became 
set  apart  as  sacred.  The  sources  of  streams  were  held  as  par- 
ticularly sacred.  Templet  and  other  .sanctuaries  were  fre- 
quently erected  on  the  banks  of  streams,  and  the  stream  formed 
an  traponant  pan  of  the  tu/ra  of  the  place, 

We  have  evidence  of  tlie  sticredncNs  of  many  riverx  In  the 
Orient.  The  Phmucciaiis  and  the  Carthaginians  held  mauy 
rivers  to  be  divine.  l)elu.t,  Adoiii.N.  .4-^M:1epiu.t  and  the  Ki.shon, 
were  all  held  in  veneration;  also  the  pool  of  Apbaca.  which 
was  tlic  most  famous  of  all  holy  places.  Several  of  these  holy 
places  were  named  from  the  ancv«tr:il  gods.  The  river  Tripolis 
IS  still  called  the  Cadtsha.  or  holy  stream.  The  Jordan,  in 
Biblical  limes,  was  the  sacied  .stream  of  the  Hebrew:!,  as  were 
the  Abana  and  I'harpnr  of  the  Syrians.  In  Damascus  the 
Barada  was  sacred,  and  figures  of  the  river-gods  Chrysorrhoa 
and  Pegai  often  appear  on  Damascene  coins.  These  gods  were 
probably  prominent  in  religious  worship.  The  Euphrates  was 
sacred  to  the  Syrians,  imd  Imre  an  important  part  ia  the  ritiml 
of  Hierapolis.  From  the  river  the  goddess  was  tbotigbt  to  have 

'Bnriiet:  Early  Greek  Phil.,  p.  13. 
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hcfii  lM>rii.  The  Aborrhas  or  Chaboras,  the  chief  tributary  of 
lliv  I'^uphrates  in  Mesapotamia,  was  held  sacred  as  the  place 
wlivrc  IIltu  (Aiargatis)  bathed  after  het  marriage  with  Zeus 
{ Itol).     At.'ci)rdiiig  to  tradition  the  Orontes  was  carved  out  by 

II  ilriiKou  which  disappeared  in  the  earth  at  its  source.  The 
river  0:idas  Ixars  a  uame  which  implies  its  aucieut  sanctity. 

Ili-siiU-H  Siicred  streams,  fountaius,  waterfalls,  wells,  pools, 
ell-.,  WLTi-  regarded  sacred.  Each  village  in  Syria  had  its  own 
well  iiiiil  its  own  high-place  or  little  temple.  In  Canaan  they 
Wfii-  Hiiiornlly  outside  of  the  villages.  Sacred  springs  were  gen- 
riiilly  siiUKht  in  places  to  which  long  pilgrimages  had  to  be 
111111U-.  ,Siii-h  shrines  were  Mamre,  Aphaca,  Dan  and  Beersheba. 
Soinctiuii'H  they  were  within  the  temples,  and  again,  as  at  An- 
liiH-h,  (lie  water  and  the  groves  surrounding  formed  public 
]iiii  kn  where  pleasure  aud  religious  observances  were  combined. 

It'itli  h-}{eud  and  religious  ritual  give  evidence  that,  at  least 
iit  ciirlie.st  times,  the  sacred  waters  themselves  were  deemed  in- 
HliiK't  with  divine  powers,  and  not  that  beings  resided  in  them 
wliieli  jKi.ssesscd  these  magic  gifts.  The  latter  idea  came  in, 
liiil  il  IN  Hot  ihe  primitive  one.  Many  of  the  legends  attempt 
ti»  cKpliiiii  how  the  waters  became  impregnated  with  super- 
nittiiriil  {HtwerN.  Many  ancient  accounts  seem  to  indicate  that 
Ihe  MihmI  of  llie  deity  Sows  in  the  waters.  In  Paradise  Lost, 
litlliiwiiiK  l.iK'ien  in  the  Syrian  account, 

"  Smooth  AdoniB  from  bis  native  rock, 

Unii  iiuriile  to  the  sea,  supposed  with  blood 
1>(  'riiuiiiniu£  yearly  wounded."' 

The  red  eoliir  of  the  river  was  supposed  to  come  from  the 
IiIiiihI  111  the  ^ihI  killed.  A  fountain  at  Joppa  was  said  to  be 
I  iiliiti'd  lium  the  blood  of  a  sea-monster.  In  another  class  of 
leKitiiln  ilie  lile  of  the  water  is  derived  from  the  blood  of  the 
^mln  will)  deseeiid  iuto  them  and  die.  This  was  said  of  the 
hnphiiiti-t,  Into  which  Hierapolis  and  Ascalon  plunged  and 

w.ic  1 1 yvi\  iiilo  (islies.  This,  says  Mr.  Smith,  is  but  another 

wiiv  I'l  l>iiiiKiiiK  llic  divine  water  or  divine  fish  into  harmony 
wilh  iiiithn.iHnpliir  ii!e;is.  Aphrodite  is  said  to  have  been  bom 
<tl  Ihe  waloiiiii,  whieh  is  but  another  way  of  saying  that  adeity 
liitd  K'*'"  ""  I''''  '"  t'"'  water.  Fish  were  taboo  in  Syria,  and 
h.ii  lei'l  linli  wi-ie  luniid  in  nil  sanctuaries.  Sacred  fish  are  still 
Li'iil  III  iHHiln  al  Ihe  miuHines  of  Edema  and  Tripolis. 

rill-  tiiilv  liiliiiliilimts  of  Switzerland  probably  worshipped 
Ih.  l.il.(M  Aiiiii'iil  wiilers  indicate  that  the  Gauls,  Germans 
.111(1  iiilii  i  ti.ill..iir»,  ecnsnUTed  many  lakes  sacred.     "  According 

III  t'liii.,  Iiinliii  and  Sltiiho,  there  was  a  lake  near  Toulouse  in 
wlih  li  III.'  iielKtilHiiinK  IrilwH  used  to  deposit  offerings  of  gold 

'  I'.ii.oliMt   l.iiBi,  I,  .|,v>.  liiHiiwiUK  Lucien  in  Dea  Syria,  viii. 
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and  silver.  Tacitus,  Pliny  aod  Virgil,  also  mention  the  exist- 
ence of  sacred  lakes,'"  GieguO'  of  Tours  tells  of  a  Mcred 
lake  oa  Mt.  Hclamus  which  was  worshipped,  and  offerings  of 
clothe*.  Nkins,  etc.,  iniiile  lo  it. 

Besides  being  sacred  many  of  these  waters  were  deemed  to 
eosMss  life-giviait  powers  to  all  who  drank  of  them  or  bathed 
in  them.  It  was  but  an  extension  of  the  notion  concerning  the 
relation  of  rain  and  water  in  general  upon  vegetation  to  its 
effects  np»n  mxo.  Stories  of  fountains  of  youth  abound  in  all 
lands,  and  the  significance  is  grent.  It  betokens  tlie  wide- 
itpread  faith  that  has  been  held  concerning  water  as  a  lifc-gi\nng 
agent,  iind  the  close  identificntiun  of  water  with  life.  The  magic 
draught  of  the  fairy  stor>-,  the  Grtekanibrusia.  the  Vcdic  Soma 
or  iimrita.  which  gave  immorlaliiy.  the  Zend  haoma.  waters  of 
strength  and  waters  of  wcnkut:ss.  rivers  of  life  and  foiinlains  of 
youth,  all  seem  intimately  connected  through  the  primitive 
notions  from  which  they  all  arose.  These  draughts  were 
the  source  of  all  strength  and  powers,  panaceas  ibr  all  ills.  By 
imbibing  magic  waters,  or  bathing  in  them  the  old  were  made 
young,  the  infirm  strong,  and  the  blind  to  see. 

In  India  there  is  a  lake  aod  river  in  which  bathers  could 
become  as  young  or  as  old  as  they  chose.  Cauibyses  liad  heard 
of  the  long-lived  ICthiopians,  ami  <lt;s;>.itched  messengers  to 
spy  out  tlieir  conditions  of  life.  The  Elhijpians  were  reported 
to  live  a  hundred  and  twenty  years.,  and  the  secret  was  that 
they  bathed  in  a  magic  fountain.  In  the  Hawaiian  legend 
Tabita  Kahiki,  or  the  land  far  away  may  be  found  the  u'li  ora 
waiota,  or  water  of  life,  and  the  ^ai  ora  raa.  or  water  of  endur- 
ing life.  These  waters  remove  all  sickness,  deformity,  or  de- 
crcptitudc  from  those  who  plunge  beneath  them.'  The  Sand- 
wich Islanders  have  a  iradiiion  of  a  river  in  the  spirit-world 
called  Water  of  Life,  which  makes  the  aged  young,  and  allows 
tbem  to  return  to  earth  to  live  another  life.  Similar  ideas  have 
been  found  in  the  Malay  Islands.  Uataia  Gurr  saves  himself  and 
the  other  gods  from  a  {loisonciu.s  drink  by  di>covering  a  well  of 
life.  Nurtjaja  compels  the  bandit  Kabib  to  disclose  to  him  the 
wrings  of  immortality  which  Sow  beneath  the  caverns  of  the 
earth.  Kurope  is  not  lacking  in  stories  of  miraculous  fountains. 
"  Ibu-el-Wardi  places  the  Fountain  of  Life  in  the  dark  south- 
westeni  regions  of  the  earth.  Kl-Khidar  drank  of  it,  and  will 
live  till  the  day  of  judgment."  Prcslcr  John  wrote  to  Manuel 
of  Constantinople  in  the  13th  century  that  "at  the  foot  of 
Mount  Olympus  bubbles  up  a  spring  which  changes  its  flavor 
hourly  day  and  night,  and  the  spring  is  scarcely  three  days 
journey  from  t'aradise,  out  of  which  Adam  was  driven,    If  any 


*  Sir  John  Lubbock:  Fre-HistoHc  Timet,  p.  aat. 
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man  drinks  tbric«  from  this  spring  be  will  from  that  day  feel  no 
infirmity,  and  he  will  as  long  as  he  lives  appear  the  age  of 
thirty.'  Sir  John  Maundeville  is  said  to  have  identified  the 
mountain  a  century  later  as  Polombo,  near  Ceylon.  (Tylor 
gives  it  as  Mt.  Cytec. )  He  wrote  that  there  "  is  a  fayre  Welle 
and  a  gret  that  hathe  odour  and  savour  of  all  Spices;  and  at 
every  hour  of  the  day  he  changethe  his  odour  and  his  savour 
diversely.  And  whoso  drynkethe  3  tymes  &sting  of  the  Waters 
of  that  Welle,  he  is  hool  of  alle  maner  of  sykenesse  that  he 

bathe And  men  seyn,  that  that  Welle cometh  out 

of  Paradys;  and  therefore  it  is  verliious. "' 

During  the  Middle  Ages  the  belief  was  current  that  one  who 
bathed  in  the  Euphrates  in  the  springtime  would  be  immune 
from  disease  the  remainder  of  the  year.  This  power  also  ex- 
tended to  the  vegetation  along  its  banks.  Near  the  sacred  Belus 
grew  the  colcasium  plant  which  healed  Heracles  after  his  com- 
bat with  the  Hydra.  Ezekiel  speaks  of  the  sacred  waters  that 
is.sue  from  the  New  Jerusalem,  giving  life  wherever  they  went. 
The  leaves  of  the  trees  along  its  banks  were  believed  to  have 
medicinal  virtues.  The  fountain  of  youth  was  a  much  sought 
for  object  even  in  subsequent  times.  Ponce  de  Leon  is  said  to 
have  searched  long  and  anxiously  for  it  among  the  Bahamas, 
and  ihe  everglades  of  Florida,  and  even  penetrated  the  New 
World  as  far  as  the  Mississippi  River  in  search  of  that  which 
would  rejuvenate  his  ebbing  powers. 

Healing  Waiers.  Belief  in  the  curative  and  even  life-giving 
powers  of  certain  water  has  persisted  down  to  the  present  time. 
"  The  healing  power  of  sacred  water  is  closely  connected  with 
its  purifying  and  consecrating  power,  for  the  primary  concep- 
tion of  nncleanne.ss  is  that  of  some  dangerous  infection;  origi- 
nally an  infection  of  holiness,  but  later  on  of  impurity."* 
(Studied  more  in  detail  later  on.)  There  are  numerous  records 
i)f  i-ncli:intcd  wells  until  recently,  and  possibly  still' regarded  as 
jHrtni-siiiig  miraculous  powers.  Great  Britain,  Scotland  and 
[leliutd,  furnish  lliem  in  great  numbers.  Among  the  most 
uniiil  Wiis  St.  Winifred's  in  Flintshire,  Wales.  Its  waters  were 
•Ici-iiR-'l  :i!nii)>l  as  potent  as  those  of  tlie  pools  of  Bethesda.  All 
hniiiitn  ills  were  supjxjsed  to  !;e  relieved  by  drinking  from  it  or 
\k\w^  biithinl  in  It.  The  spot  from  whence  the  -spring  issues  is 
tiiL-  h|«n  n|)<>n  which  St.  Winifred's  head  fell  when  struck  off  by 
I'ltnn- C.ir.idoc.  It  has  many  visitors  to  this  day.  In  1635 
Sii  ( It-.r^i-  1V(  kliani  prolonged  his  devotions  too  far,  "  having 
I  iinliiincd  jio  I'ltig  mumbling  bis  paternosters  and  Sancta  Wini- 


'  W.  Kdl.i-iiwui  Smith  :   Rel.  of  the  Semites. 

'  W.  Idilii-itaiin  Sinilh  :   Kel.  of  tlie  Semites,  p.  68. 


BVDRO-PRVCHOSRfl, 


/rtda  area  pro  me,  tlie  cold  atrucl:  into  his  body,  and  afler  hi« 
comiDg  forth  Irom  thiit  well  he  nci*cr  sjiuke  ntoTC."* 

Hither  came  Wni.thcCouqucror.  bis  graiidfiou.  Henry  \l,  and 
Ihe  first  Udward;  here,  loo,  inany  of  the  Gunpowder  Plot  con- 
spirators. Slid  later  James  U.  In  1876  the  Dulce  of  Wcstmiu- 
ster  )ea.<)cd  the  well  to  the  corporation  of  Holywell  for  a  thou- 
sand years  ai  a  sovereign  a  year.  At  a  recent  date  tbe  following 
BTticlcs  left  by  cured  patients  niif;ht  have  been  seen  t^  the 
curious  visitor :  ^9  crutches,  6  cniics,  a  h;ind-hear»e,  and  a 
Iiair  of  boots.  It  is  said  of  tbe  two  wells  at  Newton,  near  St. 
Neots,  that  "never  weiit  ]xrople  so  fasi  from  church,  either 
tintu  a  fnir  or  market,  as  they  go  to  the»e  vrells."*  In  the  par- 
ish of  Wcmbdon,  during  the  rcigu  of  Edward  IV,  immense 
CODCoursesof  people  fluclced  to  St.  John's  Well,  and  were  said 
to  be  restored  to  health  through  its  curative  properties.  With 
Cbader  Well,  on  (he  Island  of  St.  I^wis,  and  abo  a  well  iu 
Dumfriesshire  it  was  either  kill  or  care:  if  convalescence  did  not 
immediately  follow,  death  did. 

Sacred  welli  were  often  the  mediators  in  the  transference  of 
diKase.  At  St.  Hlias's  Well,  Denbighshire,  disease  is  trans- 
ferred by  casting  into  the  well  a  pin,  along  with  a  pebble, 
marked  with  the  intendnl  victim's  name.  If  the  victim  hears 
of  it  disease  oflca  occurs  as  a  result  of  suggestion,  but  believed 
to  have  been  Irausfentid  by  magic.  To  remove  Ihe  discaM:,  the 
|)cbble  is  taken  out  and  the  victim's  name  erased  from  the 
magician's  book.*  At  the  holy  well,  Tubber  Quan,  near  Car- 
rick  on  Suir,  the  faithful  were,  and  probably  are,  wont  to  resort 
on  the  last  Sunday  in  June  to  supplicate  St.  Quam  and  St. 
Brogaum.  If  cuies  are  to  he  granted  they  appear  a»  two  won- 
derful trout.  In  Wales  epileptic  patients  go  to  St.  Telga's 
Well,  half  way  between  Wrexham  and  Ruthin.  The  patient 
goes  to  ihe  well  after  sunset,  wa.shcs  in  it,  and  makes  an 
ofifcringof  four  pence.  With  a  fowl  under  his  arm  he  walks 
around  the  well  three  times,  reciting  the  I/>rd's  Prayer.  He 
then  sleeps  all  night  in  the  church  with  the  Bible  for  bis  pillow. 
In  the  morning  another  six-penny  offering  Ls  made  to  llie  w%ll. 
If  the  fowl  dies  tbe  di.-<ease  is  supponed  to  be  transferred. ' 

A  few  years  ago  a  lady  was  sketching  on  the  banks  of  a 
river  in  Ireland  wheushe"  saw  a  youuggirl  ,  ,  .  .  lead- 
ing a  boy  with  a  halter  round  his  neck.  When  the  pair  reached 
Ihc  river  tbe  hoy  went  down  nu  his  bands  and  knees,  and  so 
led  by  the  girl  crossed  the  river,  bending  his  lips  to  drink. 
They  then  recrussed  in  the  same  fashion;  he  drank  as  before 
and  she  led.    Then  Ihey  went  up  the  hill  home.     Bnt  presently 

» W,  G.  BUck  :  Polk  Medicine,  p.  roj!  ~  ~  " 

■W.  G.  Blaek:  Folk  Medicine,  p.  39. 
*  Lot.  til.,  p.  46. 
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they  again  appeared  coming  <Jown  the  hill.  This  lime,  how- 
ever, the  boy  led  the  girl,  otherwise  the  ceremony  was  the 
same.  '  Me  aii'  Tom's  very  bud  witU  the  tiiumpH,'  explained 
the  little  girl,  raising  her  hands  to  her  swollen  neck  and  checks. 
'  so  I  put  the  branks  on  Tom  an'  took  him  to  the  water,  an' 
then  he  put  them  on  me.  We  be  to  do  that  three  times  an'  its 
allowed  to  be  a  cure.'  And  a  cure  did  result.'"  In  the  early 
part  of  the  century  sufFerers  from  ttie  whooping  cough.  Catho- 
lic and  Froiestant,  drank  holy-water  from  a  silver  chalice  in  the 
hope  of  a  cure.  Nurses  in  Gloucestershire  used  invariably  after 
public  hnptism  to  wash  the  infiint's  mouth  with  the  holy  water. 
It  was  said  to  be  a  safeguard  against  toothache.  Such  a  value 
was  placed  upon  this  water  that  to  prevent  the  people  stealing 
it,  the  fout.s  had  to  be  kc[it  locked.  In  the  Puritan  )xirtion  of 
western  Scotland  it  was  looked  upou  as  having  power  to  cure 
many  di?rf>n.!ers.  Finlhcr,  it  w.is  a  preventive  ngiiinM  witch- 
craft, and  eyes  bathed  in  it  would  never  behold  ghosts.*  It  is 
said  uf  the  Borgie  Well,  at  Cambuslan];,  near  Gla.sgow : 

"  A  drink  o(  the  DorKJc,  a  bite  of  Ihc  weed. 
Sets  n'  the  Cani'tlmig  (oik  wrHiig  iu  ibc  hckd." 

On  the  36th  of  Jnne,  every  year,  people  flock  to  Saw  Beach, 
Maine,  for  a  healing  dip  which  the  waters  are  thought  to  pro- 
vide on  that  day. 

The  Chinese  do  not  like  to  have  running  water  near  their 
dwellings  because  it  runs  away  with  their  luck.  Scotch  and 
English  pen.-«finl.t  believe  it  will  bear  away  e\'il,  and  thus  attach 
gnaz  value  to  it-  Some  think  that  to  possess  desirable  qualities 
the  stream  must  run  east,  others  think  south.  The  latter  is 
usually  regarded  the  more  auspicious,  being  particularly 
efficacious  in  cure  of  witchcraft,  a  series  of  three  mighty 
plunges  being  retinired  for  a  cure.  In  Northuml>erland  whoop- 
ing-cough was  cured  by  porridge  cooked  on  a  giiddlc  held 
over  a  aouth-rnnuing   stream.     At  one  time  the  number  of 

Satients  was  so  large  that  they  could  get  but  a  spoonful  at  a 
o«e. 

Offfrin^t.  A  further  proof  that  the  divine  potency  was  sup- 
posed to  reside  in  the  water  is  shown  by  the  form  of  religious 
ceremonies  obsen*ed  when  offerings  were  made  to  the  water. 
At  Mecca  and  at  the  Stygian  waters  in  the  Syrian  desert  gifts 
were  cast  into  the  holy  sources.  Even  at  Aphacus.  where  the 
goddess  Astarte  was  belic\-ed  to  descend  into  the  waters,  the 
pilgrims  cast  into  the  pool  webs  of  Uncu  and  byssus,  gold  and 

>J.  G.  Black;   Polk  Medicine,  pp.  t«5-6,  from  Univ.  Mag.,  Ang. 
i8;>).  p.  219. 
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silver  jewtls  aud  other  valuable  materials.  At  Abraham's  Well, 
Marore,  the  heathen  visitors  cast  into  it  libations  of  wine,  cakes, 
coins,  myrrh  aud  incense,  and  illuminated  the  well  at  night 
with  lamps.' 

The  custom  of  leaving  rags  and  other  worthless  things  at 
holy  wells  still  exists  iu  Ireland  and  Scotland  as  well  as  in  re- 
mote parts  of  the  world.  A  traveller  in  I'ersia  found  a  tree 
near  one  of  these  wells  hung  with  rags,  which  had  been  left 
there  by  people  afflicted  with  ague.  An  African  explorer  found 
a  tree  hung  full  of  rags.  Old  clothes,  crooked  pins,  pebbles, 
shells,  rusty  nails,  coins  and  other  useless  objects,  all  form  ap- 
propriate offerings.  The  superstitions  adoration  was  so  great 
in  the  reign  of  King  Edgar  that  it  was  forbidden  by  the  i6th 
canon  issued  iu  960,  and  it  was  condemned  by  the  canons  of 
St.  Anslenius  in  the  next  century.  In  the  reign  of  King  Canute 
it  was  also  interdicted  by  law.  The  practice  has  been  limited 
since  the  Reformation.  But  there  is  still  scarcely  a  parish  in 
Ireland  but  has  its  own  holy  well.^ 

Oracular  Powers.  Holy  waters  ha\'e  often  been  places  of 
oracle  and  divination.  They  were  supposed  to  indicate  by  some 
sign  the  favorable  or  unfavorable  disposition  of  the  divine 
power,  and  also  to  show  whether  certain  gifts  were  acceptable 
or  not.  At  Aphaca  acceptable  offerings  sank,  and  unacceptable 
ones  were  thrown  back  by  the  eddies.  The  gifts  deposited  one 
year  were  thrown  back  the  next,  which  was  rt-garded  as  an  ill 
omen,  betokening  the  fall  of  Palmyra.  In  Greece  holy  wells 
gave  prophetic  inspiration  to  those  who  inihiijed  their  waters. 
The  oracle  at  Antioch  was  obtained  by  dipping  a  laurel  leaf 
into  the  water.  The  oracular  power  of  water  has  often  been 
nsecl  to  determine  the  curability  or  incurability  of  disease.  In 
recent  times  it  was  customary  at  St.  OrwaUl's  Well,  Holywell 
Dale  in  North  Lincolnshire.  Great  Cotes,  St.  John's  Well, 
Aghada,  Cork  and  at  other  places,  for  people  to  try  to  discover 
by  the  floating  or  sinking  of  their  shirt,  whether  one  would  re- 
cover or  not.  At  their  departure  they  usually  hung  a  part  of 
their  shirt  or  a  rag  upon  a  bush  near  by  as  an  offering.'  One 
form  of  oracular  manifestation  is  seen  in  the  ordeals  such  as 
those  used  in  trial  of  witches,  which  survived  until  recent 
times.  In  1759  King  James  I  published  his  [in]  famous  trea- 
tise on  demonolog>-.  Cue  of  the  methods  prescribed  for  testing 
witches  and  sorcerers  was  to  find  an  anaesthetic  or  analgesic 
spot  on  the  body  of  a  person,  which  was  an  indication  of  league 

'  W.  Robertson  Smith :  Rel.  of  the  Semites,  p.  .-Sa. 

■Gabrietle  M.  Jacobs,  in  Godey'B  Magazine,  Feb.,  1898;  see  also 
Brand's  Popular  Antiquities,  Vol.  II,  for  interesting  chapter  on  sacreil 
wet  Is  and  fountains. 
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with  iho  devil.  The  other  was  the  trial  by  water.  Hewrote:  "  it 
iipiKiii'K  thiit  Oud  hath  appointed  (for  a  supernatural  sign  of  the 
iiioiist  runs  impiety  ufwitches)tbat  the  water  shall  refuse  to  receive 
tlirtii  it)  hur  bosom  that  have  shaken  off  them  the  sacred  waters 
of  liiiptiHiu  and  willfully  refused  the  benefit  thereof"'  In 
IIiKlniiitant  wbeo  a  man  wa.s  injured  by  enchantment,  all  the 
NiiH]>r('lr(l  witches  were  brought  to  the  sea  or  a  deep  pool,  weights 
wriT  Uvil  to  tlieui,  and  they  were  thrown  into  the  water.  Those 
will)  Minik  were  adjudged  immune,  while  those  who  did  not 
nliik  ivrrc  declared  guilty  because  the  waters  rejected  them.* 

Ill  ancient  religions  tt  was  criminal  for  persons  ceremonially 
liii|>itt'r  to  approach  sacred  waters.  Arabian  women  during 
iiirtinlruiil  periods  were  forbidden,  for  their  children's  sake,  to 
liiillif  ill  the  Dusares.  At  the  present  no  one  dares  enter  the 
viiUi-y  i>(  the  Sheik  Adi,  which  has  a  sacred  fountain,  without 
liint  (vti-niiiniiil  purification  of  person  and  clothing.  Aristotle 
iliBC-ritK.ll  a  .iiicred  oil-spring  of  the  Carthaginians  which  would 
lliiw  iiiily  fur  those  ceremonially  pure.  Drinking  certain  water 
wuu  iiKeii  prescribed  as  an  ordeal.  The  waters  of  Asbamse, 
Ileal'  'ryaiia,  were  sweet  and  beneficial  to  those  who  were 
tiiillil'ul,  but  perjurers  were  at  once  afflicted  with  dropsy  and 
wuHtiiii;.  Tho.se  who  swore  falsely  by  the  Stygian  waters 
ilicii  of  dropsy  within  the  year.'  The  Hebrews  prescribed  the 
ill  inking  of  holy  water  for  women  suspected  of  infidelity  to 
their  htiabands.  The  guilty  were  immediately  afflicted  with 
iliojKiy  oil  drinking  it. 

Many  superstitions  are  still  current  regarding  the  super- 
natural jxiwer  of  water  to  bring  harm  to  offenders.  Sayings 
and  proverbsarealso  prevalent  which,  though  not  now  believed, 
u-pre.sciit  actual  beliefs  of  more  primitive  times.  One  of  the 
iililuht  Miiiierstitions  regarded  it  as  certain  that  ill  would  befall 
IliciiBciier  of  a  drowning  person.  The  older  form  of  the  supersti- 
liiin  inaiiitained  that  the  rescuer  would  himself  be  drown«l.  In 
lliin  piiiiiitive  conception  it  was  believed  that  the  water  was  a 
b|iiiil,  111  coiitiiined  a  spirit  or  nixy  who  was  naturally  angry  at 
lii;uiK  il(-|irivt-d  of  his  victim,  and  who  would  revenge  himself 
li\  ilmwiiinK  the  one  who  tried'to  thwart  him.* 

'I'm  dtLitiu  ol"  deep  or  muddy  water  is  regarded  as  a  sign  of 
iMMilih'  lifijiping  water  is  a  sign  of  death.  It  is  lucky  to 
JiiiVr  latii  jail  itti  a  corjjse or  an  open  coffin.  To  cross  water  cures 
diniM.-n:  A  Hliiniiy  wedding  day  betokens  a  stormy  life.  Sev- 
>i.tl  III  lilt'  )i>lliiliiiH  returns  speak  of  superstitions  concerning 
wtlci  lli.il  liavr  affected  their  own  or  others'  actions.     An  old 


<  Ifiii'li'l  I't  lluriin  .SirlJH:  The  Psych,  of  Suggestion,  pp.  356-7. 
■  W    I4i.lri:i  c.iii  Siiiilli :  Tlie  Ret.  of  tbe  Semites,  p.  163. 
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iDAn  going  to  the  beach  met  a  girl  and  happened  to  brush 
against  bcr.  He  was  drowned  that  day.  and  the  girl  was  much 
frightened  lest  the  same  fate  should  befall  her.  She  was  heard 
lo  remark  that  she  must  be  careful  and  not  go  out  too  far  wheo 
sbe  went  batbinjc  or  .'<lie  would  surely  drown.  A  man  in  Sweden 
bcMUgbt  his  brother  not  to  cross  a  certain  lake  because  some 
one  was  sure  to  drown  there  within  tweiiiy-four  hours. 

P.,  41.  AboDi  a  yciir  ago  I  cxperlenccil  a  Kreat  trouble.  The  follow- 
ing day  it  rained  very  haiil.  Seemed  u  if  aacurc  weie  weeping  with 
me. 

P.,  18.  My  mother  and  another  lady  botli  drcatned  011  tbrc«  differ- 
ent night*  tliat  I  waa  in  my  canoe  and  was  drowned.  At  the  time  the 
"flood  gates"  at  Park  Inland  were  in  a  dnnjicrou*  coudiiion.  BIy 
mother  and  her  friend  were  sure  I  would  be  drown«l,  but  the  gates 
have  been  rciiaircd,  aod  1  am  atill  alive. 

Fishers  folk  arc  ver>'  superstitious,  and  regulate  most  of 
their  lives  according  to  superstitiouN  beliefs  connected  with  the 
sen.  Birth  and  death  arc  dominated  by  the  ebb  and  Sow  of 
the  tide.  This  is  illustrated  by  Diclceus'  in  referring  to  the 
death  of  Barki.s.  "  People  can't  die  along  the  coast."  said 
Mr.  Pcggoty,  '  except  when  the  tide's  pretty  near  out.  They 
can't  be  born  unless  its  pretty  nigh  in — not  property  bom,  till 
flood.  He's  a  goin'  out  with  the  tide.  Its  ebb  at  half  arter 
three,  slack  water  half-an-bour.  If  he  lives  till  it  turn,  he'll 
hold  hid  own  till  pa.sl  the  Bood,  and  go  out  with  the  next 
tide,'  ,  .  .  .  and  it  bciog  low  water  be  went  out  with 
the  tide." 

Watbr  Deities. 

Folk-tales  and  mythology  of  all  lands  abound  with  accounts 
of  spirits  who  inhabit  the  water.  They  are  a  product  of  the 
universal  animistic  conoe])tion  of  the  primitive  minds  which, 
failing  to  differentiate  the  non-ego  from  the  ego,  personify 
whatever  happens  to  be  an  object  of  contemplation.  ' '  To  the 
lower  tribes  of  man.  sun  and  stars,  trees  and  rivers,  winds  and 
clouds,  become  personal  animate  creatures,  leading  lives  con- 
fimned  to  human  or  animal  analugics,  and  performing  their 
spedal  functions  in  the  universe,  with  the  aid  of  limbs  like 
beasts,  or  of  artilicinl  instruments  like  men.'"  Water  with  its 
ceaseless  motion  and  constantly  varj-ing  shapes  offered  wide 
scope  for  the  savage  imagination. 

Proteus,  the  old  man  who  tends  the  seal  of  Poseidon,  lived 
near  the  river  Aigyptos.  and  each  day,  when  the  heat  was 
greatest,  he  rai-ted  him.self  from  the  deep  and  rested  on  the  sea- 


t  David  Copperfield :  Gadshill  Ed.,  Vol,  11,  p.  10. 
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shore.  He  first  became  fire,  then  a  snake,  and  finally  assnined 
many  aspects  before  returning  to  bis  original  shape.  He  is  said 
to  be  the  Fanner  Weatherby  of  Norse  tales.  The  daughters  of 
Nereus  are  the  Nereids  or  Naiads,  denoting  water  dwellers.  The 
word  Nereid  is  usually  applied  to  those  living  in  the  sea,'  and  the 
latter  to  those  inhabiting  fresh  water.  The  Greek  goddesses, 
Nymphfi  or  Latin  Lymphas,  belong  to  the  water.  Lymphati- 
cus,  of  I^tin  origin,  corresponding  to  Nympholeptos,  denoted 
the  man  smitten  by  the  Nymphs,  The  Nymph£  were  some- 
times divided  into  the  Oreads  and  Dryads.  In  the  Vedas  they 
are  the  Apsaras  or  movers  in  the  waters,  and  are  endowed  with 
wi.sdom.  Besides  the  Nymphd  there  were  the  swan-maidens  of 
Aryan  mythology,  who  were  akin  to  clouds  and  vapors.  They 
swam  about  on  seas  formed  by  the  blue  heavens,  and  navigated 
by  the  self-guided  barks  of  the  Phakians.  Thetis,  although 
called  a  Nereid,  is  akin  to  Proteus,  and  can  change  her  form 
at  will.  Poseidou  is  lord  of  the  Tiialassa  or  troubled  waters. 
Okeianos,  whose  slow-moving  stream  no  storm  can  ruffle, 
dwells  in  the  far  west.  He  is  the  source  of  alt  things.  "  From 
him  flow  al!  rivers  and  all  the  tossing  of  floods,  all  fountains 
and  all  welts.  He  is,  in  short,  the  spring  of  all  existence."* 
Neptune  is  not  strictly  a  god  of  the  sea,  but  "  the  god  of  the 
clouds  as  the  source  of  all  moisture  and  water.'"  The  Sirens 
are  the  witches  of  the  shoals,  while  Scylla  and  Charybdis  are 
the  demons  of  the  whirlpools.  These  are  universally  known, 
though  under  different  names.  Father  Marquette  met  with 
the  same  belief  among  North  American  Indians  with  reference 
to  a  river  whirlpool. 

In  Australia  special  water  demons  infest  pools  and  bathing 
places.  In  the  natives'  theory  of  disease  and  death  no  person- 
age is  more  prominent  than  the  water  spirit,  who  affiicis  all 
who  go  into  unlawful  pools  or  bathe  at  unlawful  times.  The 
Greenlanders  preserve  animistic  ideas  concerning  water.  When 
they  come  to  an  untried  spring  an  Angekok,  or  the  oldest 
man,  must  drink  first  to  free  it  from  a  harmful  spirit.  The 
Algonquin  hunter  says,  "  the  spirit,  he  maketh  this  river 
fiow."  In  all  rivers,  lakes  or  cascades,  he  believes  there  are 
spirits  or  mighty  manttus.  The  Winnebagoes  on  reaching  a 
body  of  water  make  a  present  or  sacrifice  to  the  spirits  who 
reside  there.  The  Peruvians  used  to  scoop  up  a  handful  of 
water  and  drink  it,  pra3'ing  the  river  deity  to  let  them  cross  or 
to  give  them  fish.  Indians  of  the  Cordilleras  take  a  ceremonial 
sip  before  they  will  pass  a  river  on  horseback.     Most  African 

■G.  W.  Cox  :  Mythology  and  Folk  Lore,  pp.  202-4. 
■  G.  W.  Coi :  op.  cit.,  p.  204. 
•  Ibid. 
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tribes  dUplny  well  the  rites  of  water  worship.  Among  the 
Maoikas  every  spring  has  its  spirit  to  which  oblations  are 
made.  In  the  Olcra  district,  lakes,  ponds  stid  nvers.  are  wor- 
sbippal  as  local  deities.  The  Kaffirs  and  Tartars  ^-enerate 
sticatDS  as  penional  beings,  or  as  the  abode:»  of  per.wnal  deities. 
Water  hoUK  a  very  prominent  position  in  Finnish  mythology, 
and  nothing  in  nature  indicates  a  more  supematUTal  origin. 
Many  of  the  sayings  are  Ktill  t>clief».  The  people  call  theoi- 
idx'cs  Soomilatncn  or  fcn-dn'cllcrs.  since  they  live  in  a  land  of 
swamps  and  marshes.  Vapor  baths  are  a  ualtonal  characler- 
iktic.  Many  streams  and  lakes  are  called  holy,  and  receive 
sacTi6cial  tributes.  They  have  a  current  superstition  that 
riveis  may  resent  t)eing  ei)slave<l  when  u  new  mill  i^  being  con- 
Slmcted.'  just  as  the  Romans  believed  that  the  Tiber  was 
ofiended  when  chained  by  a  bridge.  Their  chief  water-god, 
Ahto.  lives  with  his  cold  and  crnel-heartcd  siwuse,  Wellsmo, 
at  the  bottom  of  the  sea.  The  general  term  for  inhabitants  of 
the  water  Is  Ahlotaisaet.  which  means  water-people.  Aliutar 
is  the  wavc-goddcMS,  Koskennciti  the  cataract  maideo.  Wclla- 
nos  the  eternal  people  or  people  of  the  foam  and  billows.  la 
the  Vedas  (he  river  is  personificil.  Suraetinics  they  are  the 
good  mothers  who  watch  over  and  care  for  the  people.  They 
wc:e  believed  to  control  ihe  growth  of  vegelatiun  and  aniinnLi, 
and  were  addressed  as  gods  who  must  lie  pmpiii^tied  to  retain 
good  will.'  Norse  and  Ru^iian  mythology  are  full  of  sllustoaB 
of  river-spirits,  Matthew  Arnold's  Forsaken  Merman  is  un* 
doubtedly  founded  upon  the  Russian  myth  in  which  Russallca, 
the  drowneil  girl,  marricft  a  Vodyamy  or  Merman.  The  rivers 
of  Russia  arc  thought  to  have  been  persons.  In  Iceland  seals 
are  regarded  an  desceudaula  of  the  Pharaohs  who  perished  in 
the  Red  Sea*  Thll^  wc  nught  trace  the  prevalence  of  water 
spirits  in  all  countries, — in  the  reoiote  Orient  as  well  as  the 
Occident. 

Mr.  Tylor  says' that  to  the  savage  mind  "water  acted  not 
by  laws  of  force,  but  by  life  and  will;  that  the  water  spirits  of 
primeval  mythology  arc  as  souK  which  cause  the  water's  rash 
and  rest,  lis  kindness  and  its  cruelty;  that  lastly  man  finds,  in 
the  beings  which  can  woik  him  such  weal  and  woe,  deities 
with  a  wider  inBuciicc  over  his  life,  deities  to  be  feared  aod 
loved,  to  be  prayed  to  and  praised  and  propitiated  with  sacri- 
ficial gifts. ' ' 

Paradise  has  usually  been  conceived  by  primitive  people  as  a 
land  beyond  the^a.  or  a  place  surrounded  by  water,  which  must 

>Max  MfiKi-T:  Cont.  to  the  Sci,  of  MytU.,  I,  J69. 

'  KaUvnU.  tlie  iiational  finiiitb  epic. 

■W.  R.  S.  Rahtou;  The  Sonj^aol  the  Russlui  People,  f.  14S. 
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be  crossed  at  death.  The  belief  in  an  earthly  paradise  existed 
for  centuries.  "  The  features  of  this  earthly  paradise  are  for  the 
most  part  similar  to  those  familiar  to  us  tn  Biblical  description. 
It  contained  the  founlain  of  immortality,  from  which  sprang 
the  fonr  rivers  which  flowed  to  the  four  quarters  of  the  earth. 
PurlhiR  brooks  ran  with  the  far-famed  ambrosia.'"  This  gar- 
den of  delight  was  often  sought,  but  outy  those  in  league  with 
the  gods  could  find  it.  Nereus,  the  .sea-god,  succeeded  iti 
piloting  Hercules  to  the  spot.'  A  14th  century  Icelandic  saga 
descril«;s  the  position  of  the  Deathless  Land  as  across  a  strait 
which  was  to  be  entered  by  a  stone  bridge,  guarded  by  a. 
dragim.  In  Japanese  legend  there  exists  an  Island  of  Eternal 
Youth.'  It  is  beyond  the  horizon,  and  some  fortunate  obsen^ers 
have  seen  a  wonderful  tree  rising  far  above  the  waves.  The 
tradition  was  slow  to  die,  and  there  are  probably  people  who 
still  Ijelieve,  as  did  Sir  John  Maundeville  in  the  14th  century, 
thill  the  Garden  of  Eden  exists  somewhere  upon  the  earth  if  it 
could  iinly  be  found.  After  describing  its  cosmogenic  position 
he  it'lntts  that  "  in  the  highest  place  of  Paradise,  exactly  in 
tho  middle,  is  a  well  that  casts  out  four  streams,"  the  first  is 
cn1U-d  the  Ganges,  the  second  the  Nile,  the  third  the  Tigris, 
And  the-  fourth  the  Euphrates.  "  And  men  beyond  say  that 
nil  thi-  swfct  waters  of  the  world,  above  and  beneath,  take  their 
l)C{{inning  from  the  Well  of  Paradise,  and  out  of  that  well  the 
wiiti-rN  come  and  go.' 

h'iV'-m  t\f  Death.  The  "  land  of  the  blessed  "  is,  as  we  have 
iidtcil,  quite  universally  separated  from  the  abode  of  mortals  by 
Hiimc  Uiily  of  water,  now  by  a  gulf  now  the  stormy  sea.  or 
UKiiin  by  a  river  which  must  be  passed  beyond  the  grave.  The 
idvii  in  prt-served  among  all  civilized  people  in  sacred  worship, 
bv  Mii[ilurc  and  hymnology.  The  land  of  promise  is  quite 
univri, 4:111  V  across  the  "  River  of  Jordan  "  or  similar  waters. 
Sliirii-niif  "rivers  of  death  "  and  "  bridges  of  thedead  "  are  to  be 
nu-l  wilh  in  nil  tongues.  The  rivers  Styx  and  Letlie  have  come 
iliiwii  ill  our  huiguage  as  symbolic  of  death.  There  is  a  large 
iiuunlity  of  I'olyiiesian  mythology  relating  to  the  gulf  of  death, 
IlKiiitih  thv  bridge  conception  is  lacking.  Souls  are  obliged  to 
['ninn  t  hiH  gulf  in  canoes  or  by  swimming.  In  the  ancient  Orient 
tlip  Vrdif  Vama,  King  of  the  Dead,  crossed  the  rapid  waters 
I0  guiilf  iinr  Aryan  ancestors.  The  modem  Hindoo  is  sup- 
iKiM'd  111  t;niHp  the  cow's  tail  when  death  comes,  and  is  thus 
biilrlv  I'nrifd  over  the  dreaded  river  Vatarint.  In  ancient 
KkvI'I  mid  tiKKlern   Brittany  Charon  carried  in  his  boat  the 

>  Mil.  J.  II.  I'liiljiMt;  The  Sacred  Tree,  p.  136. 
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*!'/>  lit.,  |i.  Ml. 

*  TiHvelii  hi  lUrly  I'aleatlne,  p.  376. 


UVDRO-PSYCBO&BS. 


ao7 


procession  of  the  dead  to  their  long^  home.  The  ancient  Scaii- 
dinaviaus  used  to  place  their  di&tiiiguUhed  heroes  'm  a  ship. 
set  it  on  fire  and  cast  it  afloat,  or  bury  thi-m  in  boats oasliore.' 
The  Finns,  the  Guinea  Negroes,  the  Khonds  of  Orissa,  and  the 
Dyaks  of  Borneo,  all  have  niyth-s  relating  to  riven  of  death. 
Some  KoTtb  American  Indians  hare  tales  of  the  bridge 
of  tbe  dead,  but  more  frequently  the  water  must  be  crossed 
in  canoes  to  reach  the  "beautiful  Uland."  A  storm  always 
wrecks  the  wicked  souls,  and  tbe  heaps  of  their  bones  are 
to  be  .seen  under  water  as  evidence  of  the  fact.  The  Ojibwas 
arc  obliged  to  cross  the  Heaven  Gulf  on  the  way  to  the  "  land 
of  spirits."  and  the  wicked  are  drowned  by  their  burden  of 
sins.*  Not  even  ghosts  will  cross  living  water.  Witches,  also, 
cannot  do  &*,  as  wc  know  in  the  case  of  Tam  O'Shanter,  they 
were  bafBed  when  he  reached  the  Bridge  d'  Doon.  Sometimes 
the  milky-wny  and  the  rainbow  are  called  the  bridge  of  sanls.* 
That  the  soul  after  death  has  a  perilous  journey  is  believed  by 
many  people.  The  Algonquins)>elieved  that  the  wicked  perished 
in  crossing  tbc  lake  to  the  happy  land.  The  Choclaws  are  said 
to  walk  a  peeled  log,  and  the  wicked  slip  off  into  the  boiling 
gulf.  The  Moslem's  bridge  of  Hs-Sirat  was  sharper  than  a 
knife-edge.  The  Australian  natives,  who  arc  without  an  idea 
of  God,  believe  that  their  souls  after  death  fly  to  the  clouds  or 
ctoss  the  ocean  to  a  distant  land.  Finns  believed  that  those 
journeying  to  Tuouella  were  required  to  voyage  over  nine  seas 
and  over  one  river,  the  Finnish  Styx,  black,  deep,  and  filled 
with  hnngr>-  whirlpools  and  angry  waterfalls. 

There  ts  great  tenacity  in  old  inipreasions,  especially  when 
connected  with  the  sanctity  of  rcligiou.s  doclrines  and  feelings, 
The  primitive  beliefs  relating  to  the  location  of  paradise,  the 
rh'er  or  gulf  separating  it  from  the  present,  mid  the  difficulty 
of  passing  this  water  still  survi%'e  in  poetry  and  hymnology. 
From  a  few  hymn  books  I  have  collected  neariy  two  hundred 
different  phrases  and  lines  relating  to  ri\'ers  of  life,  fountains  of 
life,  healing  waters,  havens  of  rest,  crossing  wild  and  stormy 
billows,  shore  beyon<l  tbe  river,  etc.  (See  sec.  on  Water  in 
Utcrature.) 

Many  curious  customs  have  arisen  as  a  result  of  the  belief  in 
rivers  of  death.  Various  ways  of  aiding  the  dcixtrted  on  their 
journey  have  been  invented.  The  custom  of  pacing  a  coin  in 
the  hand  of  the  corpw  with  which  to  pay  the  boatman  who 
ferries  them  across  the  river  is  still  found  among  Scandi- 
aaviaus,  the  peasants  at  Altmatkt,  Germany,  and  among  some 

■  John  Ftskc :  Mytli*  and  MytbniBkers.  p.  49 :  alw  Ttialma.  by  Marie 
CorcUi. 
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Irish  St  wakes,  and  among  peasants  in  Cle^'eland.  England. 
Some  Hebrews  in  AmencB  tire  said  to  place  a  toi;i-el  and  soap 
with  the  corpse  for  use  in  crosuog  the  river.  In  Brittany  is 
the  Baie  dea  Ames  (Bay  of  Souls),  where  souls  are  said  to  be 
launched  for  thvir  voyage. 

IValfr  /ise//  Animaif.  Bearing  in  mind  these  early  con- 
ceplion.Hof  primitive  peoples  regarding  ihe  .lUpcrnatural  powers 
and  aniniaiion  of  water,  it  is  not  difficult  to  conceive  how  cer- 
tain waters  came  to  be  sacred,  while  all  follc-tales  and  my- 
thology abound  with  accounts  of  wntcra  of  life,  waters  of 
strength,  waters  of  weakness,  cic.  Nor  will  it  be  diffictilt  to 
uuderstniit]  how  by  a  slight  extension  of  the  idea  of  the  super- 
natural power  of  living  water  came  the  conception  of  ceremonial 
renewal  of  life.  Water  was  early  ascribed  as  the  dwcUing- 
plftoe  of  the  gods,  which  is  evidenced  by  snivivals  in  the  toy- 
tbology  of  all  countries.  Mythology  and  folk-talcs  of  all  peo- 
ples abound  with  storie-s  of  nymphs,  water-gods  and  goddesses, 
that  reside  in  the  waters.  But  evidence  shows  oa  that  the 
more  primitive  conception  regarded  water  itself  as  endowed 
with  life.  All  nature  stiggests  lo  the  savage  mind  the  con- 
ception of  living  force,  and  primarily  supernatural  life  belongs 
to  the  objects  themselves,  W.  Kubertson  Smith  aays  of  the 
Semites' "that  the  supernatural  was  conceived  in  a  generally 
savage  fashion,  and  identified  with  the  quasi-human  life 
ascribed  to  the  various  species  of  animals  or  plants,  or  even 
of  inorganic  things.  For.  indeed,  certain  phenomena  of  inor- 
ganic nature  directly  sugge.st  tu  the  primitive  mind  the  idea  of 

a  living  agent Of  all  inanimate  things  that  which 

has  the  best  marked  supcniatural  associations  among  the  Sem- 
ites is  flowing,  or  as  the  Hebrctvs  say,  '  living  water.*  In  one 
of  the  oldest  fraRtncnt'i  of  Hebrew  poetry  the  fountain  is 
addressed  as  a  living  Iwing  "  (Num.  XXI,  17-18)  We 
bavc  previously  noticed  that  water  was  conceived  among  many 
primitive  peoples  a.t  being  the  source  of  all  life  to  vegetation, 
and  was  also  sup)H>scd  lo  possess  the  power  of  restoring  the 
dead  to  future  life.  Tlie^e  ideas,  coupled  with  the  knowledge 
of  tlie  function  played  by  drinking  water  and.  also,  the  fact 
that  bathing  rcfresiics  and  iuvigorntes.  led  naturally  to  the 
belief  that  water  externally  applied  produces  magical  changes 
in  hum;in  life  From  these  early  beliefs  and  superstitions,  the 
religious  and  legal  ceremonial  bathings,  the  precursor  of  later 
baptismal  riteit  arose, 

■  Kel.  of  Ihc  Scmilu,  p.  i>6. 
*Rcl.  ot  tlie  Scwitc*,  p.  !>;. 
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LUSTRAXrONS   AND  CrRKMOKIAI.  POKIFICATIONS  BV  WATRR. 

Many  wriiers  ascribe  to  ceremonial  porificatioDS  an  origia 
purely  piirgatu-c  in  charucter,  but  we  shall  see  that  {he  idea  of 
s  sapcmatural  virtue  inherent  in  the  water  is  the  most  promi- 
Deni  and  uriKinal  feature  in»ti{(atiug;  the  ceremonies.  The 
oratl  medium  employed  in  lustrations  U  wftter.  though  some- 
times  other  &ubataaces,  as  sand  or  salt,  were  used  in  default  of 
water.  But  undoubtedly  in  these  ca»es,  also,  the  ti^ent  was 
believed  to  possess  more  than  simple  cleansing  properties. 
Salt,  we  are  certain,  \v»s  regarded  a.s  sacied  by  many  primitive 
peoples. 

One  writer'  has  suggested  in  accounting  for  the  ceremonial 
of  Christian  Imptisin  that  John  ihe  Baptist  .simply  utitixcd  an 
observance  largely  in  vogue  in  Oriental  countries.  This  is  un- 
doubtedly true  of  ChrLstiaii  l)aptiMm,  but  the  idea  that  cere- 
monial purifications,  prior  to  this  time,  arose  owing  to  the  dust 
and  heat  making  cleanliness  and  comfort  demand  vcrj'  frequent 
bathing  of  the  whole  body,  iji  not  tenalOe,  This  custom  may 
have  been  prevalent  in  that  couiilrj'.  and  in  that  advanced  stage 
of  civilization  found  hv  John  the  Uaptisl,  but  ceremonial  puria- 
cations  and  lustrations  dale  back  to  remoter  times,  and  are 
found  umouK  the  most  primitive  peoples  of  to-day.  Though  the 
idea  of  cleansing  is  found  in  some  or  perhaps  most  of  the  cere- 
monials, yet  many  circumstances  indicate  other  ideas  connected 
with  their  origin.  Certainly  the  idea  of  iKxlily  clearuiing  is  very 
retnotc  among  some  of  the  most  ardent  disciples.  Tylor  states' 
that  '•  these  ceremonial  practices  have  come  to  mean  something 
distinct  from  mere  clcfluliiicrw.  Kaffirs  who  will  purify  them- 
selves from  cc'irwdf//<i/ uncleanness  by  washing,  are  not  in  the 
habit  of  washing  th(Mn>elve!i  or  their  vessel.-*  fi>r  ordinary  pur- 
poses, and  the  dogs  and  the  cockroaches  divide  between  them 
the  duty  of  cleaning  out  the  milk  ba!^kets. 

I  believe,  however,  that  instead  of  "coming  to  mean"  as 
Dr.  Tylor  interprets  it,  that  the  ceremonials  always  have  been 
only  partinlly  indicative  of  either  literally  cleansing  bodily  un- 
cleanness  or  symbolizing  purification  from  spiritual  contamina- 
tion, Thi-s  meaning  has  been  read  into  the  factis  in  the  light 
of  modem  baptism.  Uul  the  older  idea  considered  that  the 
felish  could  in  some  magic  way  renew,  revive,  rcjux-euatc,  or 
even  remove  nndcsiralile  qualities.  There  was  a  belief  insome 
inherent  sacredncss  and  magic  power  of  the  medium  itself  with 
little  or  no  thought  of  the  literal  cleausing  properties.  From 
time  iramvmorial  the  Ganges  has  been  held  sacred.  Whoever 
bathed  in  it  was  cleansed  and  rejuvenated.  The  new-boru  btibe 


'  A.  W.  Katon :  Heart  ol  the  Creea*,  p.  ijj. 
'  Primitive  Cnllure,  p.  434. 
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is  bathed  in  it,  the  sick  spriukled  with  its  wAter,  and  the  dead 
are  plunged  into  it.  It  is  carried  to  the  Hindn  houses  and  oscd 
in  the  temples.  Now,  were  water  symbolic  of  cleaiiMng,  only, 
any  water  would  Millice.  11m  it  rausi  be  particular  wnt«r.  po»- 
BCMcd  of  supernatural  puwcr;. 

AccoTdiuK  to  the  legendary  lore  of  the  Greeks  at  the  feast  of 
Pales,  the  ^oddcs.-^  of  the  flocks,  shcpherdt*  purified  themselves 
b;  vrabhiiig  in  fresh  dew,  or  by  aspersion  with  consecrated 
water,  spriukled  from  a  laurel  or  an  olive  branch,'  The 
Scriptures  record  that  804  years  B.  C,  Naaman  was  sent  by 
Elisba  to  wash  in  the  Jordan  seven  limestobecuredof  lei>ra'iy. 
After  dipping  himttelf  seven  times  he  eame  forth  clean, with  flesh 
likca  little  child.  All  these  illustrate  how.  from  ihc  more  primi- 
ti\t  belief  in  the  universal  life-giving  power  of  ^vnter,  certain 
n-aicrs  bccnme  set  apart  as  sacred,  and  slill  possessed  of  cura- 
tive powers  and  revivincalion.  The  symbolism  of  spiritual 
ckaosing  Is  plainly  a  taicr  idea.  The  myths  and  legends  of 
fountains  of  youth,  waters  of  immortality,  and  later  facts  relat- 
ing to  sacred  wells,  rivers,  etc.,  elsewhere  described,  corrobor- 
ate this  view. 

Amdng  all  peoples  ceremonial  lustrations  ba^*e  beeii  prac- 
ticed loug  before  baptismal  rites,  s>'mb<ilic  of  spiritual  cleansias 
were  known.  Long  before  the  Chrutien  era  cereniouial  pun- 
fications  by  water  were  common,  and  are  also  commoa  among 
savage  tribt-s  at  the  present  time  who  know  nothing  of  bap- 
tism. Some  savage  tribes,  it  is  true,  know  and  practice  bap- 
tism which  they  have  learned  from  mi^ioiianes.  but  lustraiioiis 
were  known  to  them  before  the  ceremony  of  baptism  was 
learned,  Sncrcil'  and  profane  litcrattire  record  that  ceremonial 
purifications  were  to  be  obscr\'cd  after  such  occurrences  a* 
childbirth,  llieft,  touching  a  corpse,  adultery,  the  conjugal  act, 
etc.  Lustral  water  was  placed  at  the  doors  of  the  Greek  tem- 
ples 90  that  priests  could  purify  the  profane.  Usually  before 
entering  a  temple  the  bands  and  feet  were  wa.'^hcd.  This  wu 
also  true  among  the  Hebrews,'  The  Hebrews  were  tanght  lo 
regard  running  water  as  having  greater  power  of  purification 
than  Slill  water  The  Iiicas  of  Peru  to  be  purified  frum  guilt 
bathed  in  the  river  snd  repeated  the  foHnwing:  '"O,  thou 
River,  receive  the  sins  I  have  this  d.iy  c»nfes.*(:d  unto  the  sun; 
carry  them  down  to  the  sea.  and  let  them  never  more  sppcar."* 

Among  the  Essenes  and  the  Pharisees  ceremonial  bathiug  took 
up  a  great  {tart  of  the  time,  so  that  it  was  very  natural  that 
John  the  Baptist  should  adopt  that  method  of  coasecratioo  in 

>B*rin);  Goiild  :  Origin  «□<!  DcriTatJon  of  Rcl.  Belief,  p.  398. 

»LcT.  Xn.  XV,  Hi". 

•  Kk.  X.  19.  30,  40 ;  Lev.  8,  etc. 

*Barinj;  Goutdi  Origin  >»(!  DeHr.  ol  Rel.  Belief,  pp.  399-401. 
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Chrixr'ft  time  It  was  simply  making  socretl  a  custom  which  had 
long  b«:n  in  vogue. 

Infant  Baptism.  The  lustrntiou  cereitwiiiiaU  for  infants, 
prevnlent  among  almoKt  all  primitive  peoples,  contain  many 
suggestions  that  indicate  belief  in  the  magic  power  of  water. 
In  nLiuy  caL«e»  thene  infnnt  hnptinuit.  as  well  ax  Mime  of  the 
ceremonials  above  noted,  arc  for  the  purpose  of  rcni<jviog  tafiu 
or  taboo  tts.  well  as  cleansing.  Anions  many  tril>es  n  new-born 
infant  is  taboo  until  ceremonial  purincalion  lias  removed  the 
taboo.  Some  tribes  do  not  baptixe  the  infants  until  three  or 
four  months  old.  During  this  period  the  mother  is  also  tabno. 
This  docs  not  refer  to  unclcanliness  id  the  ordinary  sense 
of  the  term.  The  tabuo  may  refer  in  some  caaes  to  phyKical 
uucleanne«s.  but  the  more  primitive  conception  is  that  the 
object  of  Isboo  is  in  some  mysterious  manner  associated  with 
dangers  arising  from  the  presence  of  supemslural  spirits, which 
arc  to  be  avoided  as  one  would  avoid  infectious  diseases.  All 
taboos  are  productd  through  awe  of  the  supenwlnral.  The 
oew-bom.  as  the  woman  in  childbed,  or  during  her  courses,  or 
the  person  who  touches  a  corpse,  arc  all  taboo  because  e\-er>'- 
thing  coiiiiccted  with  generation  of  tile  si>ecies.  ftn<i  also  with 
disease  and  dcMh  seem  to  involve  supernatural  powers  of  a 
dangerous  sort.  There  is  a  tyj^e  of  taboo  arising  oht  of  respect 
to  the  gods,  where  certain  holy  things  must  not  be  touclied, 
but  it  is  not  because  of  the  offense  given.  On  the  contrarj-,  it 
is  because  the  taboo  will  .lauctify  whatever  it  touches,  render- 
ing it  unfit  for  ordinarj-  uses.  For  cxataple.  "'  a  slave  or  other 
person  not  sacred  would  not  enter  a  viahi  tapu.  or  sacred  place, 
without  having  first  stripped  off  his  clothes;  for  the  clothes, 
having  become  sacred  Ihe  iustant  the  precintsof  the  n-ahi  tafiu, 
would  ever  after  be  useless  to  him  in  the  ordinor>-  buitiness  of 
life.*"  "  The  fundamental  notion."  says  Smith,  is  that  the 
tabooed  object  "  is  merely  nm  safe  for  oidiuary  people  to  use; 
it  hss.  so  to  speak,  been  touched  by  the  infection  of  holiness, 
and  so  becomes  a  new  source  of  supernatural  danger.'" 

In  higher  stnge-s  of  thought  the  idea  approaches  the  popular 
notion  that  the  unclean  object  has  become  hateful  to  God,  and 
should  be  shunned  by  all  who  wish  his  favor.  But  according 
to  the  more  primitive  and  fundnmental  notion,  holiness  was 
contagious,  and  things  that  came  in  contact  with  such  talioo 
needed  purification  just  as  much  ns  distinctly  corrupted  ob- 
jects.' To  show  that  unclean  things  arc  tabooed  because  of 
the  inherent  supernatural  condition  supposed  to  be  connected 

>W.  R.  Smith :  Rel.  of  the  Semite*,  p.  433.    Quoted  (fom  Sbott- 
laad's  N.  Zcalniid. 
*Op.cit.,  p. 431. 
*W.  R.  Smith:  Rcl.  of  the  SeiniKR,  p.  431 ;  tlw  ItaiaU  LXV,5. 
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with  it,  It  is  known  that  some  of  the  most  tsbooed  things,  m 
menstruous  bloud,  boiie.i  of  ihc  dead,  etc..  are  the  most  potcut 
charniH.  According  to  Mr.  Smith,  "the  heathen  Arabs  used 
to  lie  unclean  things,  dead  men's  bones,  mcHBtmous  rags,  upon 
children  in  leeep  away  the/Vif«  and  the  evil  eye."* 

' '  Piimarily  imrification  means  the  aiiplication  to  the  person  of 
some  medium  which  lemoves  a  taboo  and  enables  the  person  to 

mingle  ftrely  in  lh«  ordinaiy  life  of  his  fellows 

Pnriiicalions,  therefore,  are  performed  by  the  use  of  any  of  the 
ph>&ical  nieau.s  that  le-cHtabliMh  normal  relations  with  the 
deity  and  the  congregation  of  his  worshippers — in  short,  by 
contact  with  liomething  that  coniainb  and  can  impart  a  divine 
virtue.  For  ordinary  purpoMM  ilie  Uhc  of  living  waier  may 
sufficv,  for,  as  we  know,  there  is  a  sacred  imticlple  in  such 
water.'"  Bh'od,  also,  in  it.^  iiioiti  primitive  sacrificial  idea  vraa 
not  used  to  wash  away  impurities,  but  to  carry  lo  the  wi)rshipi)cr 
something  of  holy  life.  The  idea  of  expulsion  of  au  impurity 
U  ]>erhup.i  involved  with  the  adding  of  sanctity.  The  evil  may 
be  dispoiiscsed  by  inoculation  with  a  more  desirable  life.  This 
idea  is  seen  in  the  Cath>>lic  Church  in  the  exorcii^m  of  devils 
from  the  catechumen  before  baptism.' 

in  Eoutlieni  Egypt  the  child  is  bathed  for  the  first  time  on 
the  40th  day.  From  that  time  on  it  i.s  no  longer  taboo,  but 
pure.  The  same  custom  is  chronicled  of  many  primitive  peo- 
ples, £.  g.,  the  Aryans,  Turanians,  Polynesians,  Semites,  cer- 
tain tribes  in  the  Canary  Islands,  some  Negroes  and  Indians. 
Long  before  Uie  Christian  era  among  tlie  Norwegian  Lapps,  a 
Pinoish  people,  infant  baptism  was  a  national  cu.stom.  At  the 
time  of  the  ceremony  the  child  was  given  a  name  and  conse- 
crated to  a  good,  lucky  and  prosperous  life.  After  every  dis- 
ea.se  this  ceremony  was  repeated  and  the  child  received  a  new 
name.  This  probably  symbolized  a  new  birth,  received  through 
the  sacred  potency  of  water,  after  which  the  child  last  its  old 
nAme  and  identity,  and  consequently  could  no  longer  be  found 
by  the  evil  spirits.  New  Zealanders  hapli/.e  the  child  when  eight 
(lays  old.  All  the  women  of  the  ncighlwrhooil  dip  branches  Jtt 
water  and  sprinkle  the  child.  At  the  end  of  a  month  the  child 
receives  a  .Micund  name  and  a  new  Iwptism,  The  Tohnnga 
(priest)  dips  a  green  twig  into  water  and  sprinkles  the  child, 
at  the  same  time  repeating  his  blessing  in  such  ancient  lan- 
guage that  few  understand  it.  This  would  indicate  its  remote 
origin.     In   the  nortliem  part  of  New  Zealand  the  child  is 

^Of.  ril.,  p.  419, 

*  W.  R.  Smith  ■  Rcl.  of  tbe  Semites,  pp.  40S-6. 

•  Op.  til.,  pp.  406.7.  I-'or  a  general  discussion  of  some  of  these  toptct 
•ee  MOW  work.  Taioot,  p.  143.  el  leq.;  Saeriflu,  p.  405,  tt  itq.,  Not€ 
C.  p.  431. 
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dipped.  The  Papuans  bnthe  (cerenMKiially  perliaps)  the  child 
as  sooii  as  it  can  walk,  when  it  receives  a.  name.  This  is  re- 
peated seveml  limes.  Mauy  tribes  do  not  bathe  tlie  child  at 
aUfor  montlis.  The  Uvcans  of  the  South  Sen  sprinkle  the  head  of 
thechiUl.  and.  like  most  primitive  peoples,  make  thcfirst  bathof 
thcchildan  occasion  of  festivity.  In  Java  the  child's  head  issbom 
on  the  40th  day,  and  it  is  plunged  into  tlic  river.  Among  the 
Battas  the  neighbor  women  await  the  birth  of  the  ctiitd,  which 
is  immediately  carried  to  the  men.  who  take  it  to  the  nearest 
stream,  give  it  a  dip,  while  the  father  gives  it  a  name.  The 
Fiotc  Negroes  baptized  nt  three  or  fonr  months,  the  child 
being  dipped  and  sprinkled  by  all  the  community  and  given  a 
name.  The  BiLstito  Xcgr<.kes  cook  up  some  magic  decoction  and 
sprinkle  the  child  with  thiit.  Upon  the  birtli  of  a  child  among 
the  Yoruba's  of  western  Africa  they  8ci>d  for  the  priest  and 
ask  for  the  name  of  mme  dead  aiice^or  who  intends  to  re- 
inhabit  the  child's  body.  They  look  upon  this  as  a  rebirth  of 
the  itoul.  They  baptize  and  sprinkle  the  child's  eyes  with 
sacred  water.  In  the  lowlands  of  Scotland  a  newborn  babe 
was  bathed  in  salt  water  and  made  to  taste  it  three  titncs.  The 
solution  wiLs  considered  strengthening  to  the  child,  and  also 
obnoxions  to  the  ciHl  eye. 

All  these  ceremonial  lustrations  indicate  the  widespread  be- 
lief in  tlie  regenerating  and  life-giving  power  of  water,  and 
also  itsefficacy  in  removing  taboo,  so  that  the  child  could  enter 
into  harmonious  relation.'^  witli  its  new  existence.  Although 
1  shall  not  enter  into  the  subject  of  Christian  hapti^m.  we  can 
easily  recoKui/c  the  older  materialistic  conception  in  the  sym- 
bolism of  spiritual  regeneration  which  water  holds  in  Christian 
baptism  to-day. 

Wathr  is  Litkratvuh. 

Space  will  permit  only  the  briefest  mention  of  the  gn!at 
inflnencc  that  water  has  had  upon  lit«rar>'  expression.  Poetry 
has  kept  alive  the  old  animistic  theory  of  nature.  The  poets, 
like  chihlren.  are  deeply  animistic,  and  their  expressions  reflect 
the  closeness  with  which  they  keep  in  touch  with  nature. 
Poetry  in  largely  a  conventionalization  of  child-like  ideas.  To 
quote  Dr.  Tylor  there  are  moments  in  the  civilixcd  man's  life 
when  "he  casts  off  hard,  dull  science  and  returns  to  child- 
hood's  fancy,  [and]  the  world-old  book  of  nnimate<l  nature 
is  open  to  him  anew.  Then  the  %vcll-wom  thoughts  come 
bock  to  him,  of  the  stream's  life  that  is  so  like  his  own;  once 
more  he  can  hear  the  rill  leap  down  the  hillside  like  a  child,  to 
wander  pla)'ing  among  the  Bowers;  or  can  follow  it  as,  grown 
to  a  river,  it  rushes  through  a  mountain  gorge,  henceforth  in 
sluggish  strength  to  carry  heavy  burdens  across  the  plains. 
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In  all  that  water  does,  the  poet's  fancy  can  discern  the  peraon- 
ality  of  life.  It  gives  fish  to  the  fisher,  and  crops  to  the  hus- 
bandman; it  swells  in  fury  and  lays  waste  the  land;  it  grips 
the  bather  with  chill  and  cramp,  and  holds  with  inexorable 
grasp  its  drowning  victim.'"  Hence  it  is  only  a  natural  ex- 
pression of  animistic  feelings  to  say 

"  The  bnhbline  broolc  doth  leap  when  I  come  by, 
Because  taj  feet  find  measure  with  its  call." 

Or  with  Michael  Bruce  in  Lochlevea  that 

"  The  valea,  the  vocal  hills, 
The  woods,  the  waters,  and  the  heart  of  man. 
Send  forth  a  general  song." 

And  with  Joseph  Warton,  who  added — 

"  And  that  all  nature  conspires  to 

Raise,  to  soothe,  to  haritionize  the  mind." 

The  ocean  has  always  impressed  the  poets  strongly.  Barry 
Cornwall's  characterization  of  the  ocean  expresses  the  senti- 
ments of  many,* 

"  O,  thou  vast  Ocean  !  ever-sounding  Seal 
Thou  symbol  of  a  drear  immensity ! 
Thou  thing  that  windest  round  the  world 
Like  a  huge  animal,  which  downward  hurled 
From  the  black  clonds.  lies  welterinK  and  alone, 
Lashine  and  writhing  till  its  strengtn  be  gone. 
Thy  voice  is  like  the  thnndei,  and  thy  sleep 
Is  a  giant's  slumber,  loud  and  deep. 
.     .     .     .     Oh  !  wonderful  thou  art,  great  element ; 
And  fearful  in  thy  spleeny  humours  bent. 
And  lovely  in  repose ;  thy  summer  form 
Is  beautiful,  and  when  thy  silver  waves 
Make  music  in  earth's  dark  and  winding  caves. 
I  love  to  wander  on  thy  pebbly  beach, 
Marking  the  sunlight  at  the  evening  hour, 
And  hearken  to  the  thoughts  thy  waters  teach — 
Eternity — Eternity — and  Power!'' 

The  same  writer  says  of  the  streamlet:* 

"  Gently  it  murmurs  by 

The  village  churchyard,  its  low  plaintive  tone, 
A  dirge-like  melody, 

For  worth  and  beauty  modest  as  its  own 
May  not  its  course  express. 

In  characters  which  they  who  run  may  read,- 
The  charms  of  gentleness. 

Were  but  its  still  small  voice  allowed  to  plead  ?" 

'  E.  B.  Tylor;  Primitive  Culture,  II,  p.  aog. 

^  Address  to  the  Ocean. 

■  The  Cataract  and  the  Streamlet. 
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The  poet  Sn-inburne  calls  the  sea  "  fair,  white  mother," 
"green  girdle<l  mother."  "  great,  sn-ecl  niidhcr,"  "mother 
and  lovct  of  men,  the  sea,"  ' 

Jaities  Kti.iS(^ll  l^vvell  regards  the  fountain  as  typifying  great 
happiness, 

"  Into  the  starlight,  Rushing  in  Spring, 

Happy  at  MidDiRtit.  Ilappjr  by  day  t 
.    .    .   ',    CoaaelcM  wplring,  ce«»cle««  eoDtent. 

DarkncM  or  anMhitie,  tby  clement  :— 
Cloriou*  fonntain!  Let  my  ti««n  be 

Fmb,  chauiccful,  coeiiuiit,  upward  like  tbce  !" 

—  The  /■'ouHlaim. 

Dr.  Biesc'says  of  the  peculiar  charm  of  one  of  Goethe's 
scenes  in  Faust:  "  Die  HerrlicheSonimerabend-scetie  licgt  im 
Kcimc  mit  den  Worten:  Ach  demats,  wie  oft  habc  ich  tnicb 
mit  Filti;(en  eines  Kranichs.  der  ITer  des  ungemessenes 
Mcercs  gcMrhnt.  nus  den  Hchiiiimenden  Ilechcr  des  L'ncndlidicn 
jene  schncUeadc  Lebcnswannc  zn  trinkcn  und  nur  einen 
Augenblicic  in  der  eingeschniiilcten  Kraft  meines  Busens  eineo 
Tiopfcn  der  Scligkcit  dc»  Wc^'ns  xufiihlen,  das  alles  in  sich 
und  durch  sich  faen'orbringt."  Again  he  quotes  Pindar  ns 
saying: 

'*  Des  Mcnaclien«eele  gli-tcht  J«m  Waftser: 
Vom  Himmcl  Kommt  es  xam  Himmel  itcigt  c*. 
Und  welder  nicder  inr  Erdc  Muu  ca  ewtg  wccbwlnd."* 

I>r>-dcn's  writings  are  full  of  refercm-cs  lo  water. 

Mt«i  Reypolds  says,*  as  illustrative  of  l>ryden's  use  of  simili- 
tudes d^a^vn  from  water,  note  the  bllowing :  "  Revenge  and 
rage  arc  sudden  floods;  joys  are  torrents  that  OATrilow  all 
banks;  contending  passions  are  tides  that  6ow  against  cur- 
rents; fame  is  a  swelling  current;  anger  isadammed-upstream 
that  gets  new  force  by  opposition;  a  ruined  life,  destroyed  for- 
tunes are  shipwrecks;  love  is  like  springtides,  full  and  high,  or 
like  a  flood  that  bursts  thro'  all  dams,  or  like  a  stream  that 
cannot  return  to  its  fountain,  or  like  the  tides  tliat  do  not  turn; 
the  disappointed  lover  dies  like  an  unfed  stream;  the  mind  of  a 
capricious  tyrant  is  like  a  vast  sea,  open  to  everj-  wind  that 
blows;  the  anny  oftlie  enemy  comes  like  the  wind  broke  looae 
upon  the  main;  an  obdurate  foe  is  as  deaf  to  supplication  as 
seas  and  wind  to  sinking  mariners;  an  open  mind  is  a  crystal 
brook:  grief  undermines  the  soul  as  banks  are  sapped  away  by 
streams;  the  voice  of  a  mob  is  Uke  winds  that  roar  in  pursuit 

*  See  Dr.  ClunnberlaiD'a  Child  and  Childhood  in  Folk  Lore.  p.  39. 

■Alfred  Ble*e:  KatntKcfiilhi,  p.  385. 

■Alfred  Biese:  Natar^efiihU,  p.  J90. 

'  Myra  Reynolds :  Treatment  t>t  Nature  id  Bug.  I'oetry,  pp.  aS^. 
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of  flying  waves;  unspeakable  anger  is  like  water  choking  up 
the  narrow  vent  of  the  vessel  from  which  it  is  poured;  and  so 
on  through  a  long  list." 

Religious  rites  aud  ceremonies  are  great  conservators  of 
ancient  thuughts  and  customs.  In  hymnology  we  find  in- 
numerable metaphorical  expressions  of  former  literal  beli<^&. 
From  a  very  few  books  I  have  collected  nearly  two  hundred 
such  verses,  of  which  the  following  are  typical: 

"  Behold  I  freely  give.  The  living  water,  thirsty  one, 

Stoop  do^Mi  and  ilriuk  and  live." 
"  When  death's  cold,  sullen  stream 

Shall  o'er  me  toll." 

"  Safe  into  the  haven  guide " 

"  Bear  nie  o'er  life's  fitful  sea." 
"  Till  I  reach  the  golden  strand, 

Just  beyond  the  river." 
"  There's  a  precious  fountain, 

Free  to  all  a  healing  stream." 
"  Foul,  I  to  the  fountain  ily." 

Feelings  of  People  at  Present  Toward  Water. 

In  the  light  of  the  preceding  investigation  let  us  consider  the 
reactions  of  people  toward  water  at  the  present.  To  carry  out 
this  study  a  syllabus  (M,  XV,  Water  Psychoses)  was  issued  in 
February  of  the  present  year.  Only  a  part  of  the  list  of  ques- 
tions contained  in  the  syllabus  have  been  considered  in  this 
paper.  To  some  others  the  returns  were  too  meagre  to  furnish 
any  important  data;  others  may  be  worked  up  in  a  subsequent 
paper.  About  800  individual  papers,  some  covering  as  many 
as  20  pages  of  letter  paper  have  been  considered  in  this  report.' 

Feelings  Toward  Water  in  General.  Many  like  to  be  near 
water,  and  to  watch  it  because  it  makes  them  feel  happy,  or 
because  it  has  a  ''  soothing'  effect."  Some  have  "  feelings  of 
reverence  such  as  they  feel  uowhere  else,  and  they  wish  to  be 
noble  and  pure."  To  some  it  "  seems  like  a  friend,"  "  a  great 
comfort,"  others"  feel  like  confiding  to  it  their  sad  thoughts." 

1 1  am  under  great  obligations  to  the  following  persons  who  furnished 
large  aumbers  of  returns  from  their  pupils :  Professor  Will  S.  Mun- 
roe,  State  Normal  School,  Westfield,  Mass.;  Professor  Lillie  A. 
Williams,  State  Normal  School,  Trenton,  N.  J.  ;  Professor  E.  J.  Swift, 
State  Normal  School,  Stevens  Point.  Wis. ;  Principal  B.  &I.  Beaman, 
Fairchild,  Wis.  ;  Principal  E.  H.  Caasels,  Tomah,  Wis.  ;  Superinten- 
dent R.  B.  Dudgeon,  Madison,  Wis. ;  Principal  E.  L.  Bolton.  "Tunael 
City,  Wis. ;  Principal  Sarah  E.  Davies,  Atlanta,  Ga.;  Miss  S.  Elizabeth 
Smith,  Kaukauna,  Wis.;  Superintendent  J.  M.  Barrow,  Columbus. 
Miss.  To  the  various  assistant  teachers,  all  the  pupils,  and  those  who 
sent  individual  rctams,  my  obligations  arc  also  gratefully  acknowl- 
edged. 
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Various  rcAsous  arc  given  for  litdag  it,  such  as:  "  it  is  so  mosi- 
cal,"  "  it  affords  such  a  variety  ofatuusetneut,"  "  so  restrul," 
"have  natural  instinct  for  it,"  "love  it  because  it  attracts 
me,"  "seems  like  buman  beings,"  "seems  to  soothe  me." 
"seems  to  sympathize  with  me."  "  becau-te  it  goes  on  its  jmir- 
ney  as  a  man  does,  sometimes  placid,  sonit^timcs  turbulent," 
etc. 

The  fime  of  day  and  the  state  of  the  weather  exercise  a 
strong  influence  over  the  feelings.  Bright,  pleasant  days  bring 
ifeeliiigs  of  "unutterable  peace,"  "happy  recollections." 
"  joyousness,"  etc.  Whea  bright  and  windy  some  record  feel* 
ings  of  "  passionate  joy,  difficult  to  analyze  because  of  their 
ver>'  inteniiity."  To  be  near  water  in  cloudy  weather  "  makes 
mc  moody,"  "  profoundly  melancholy."  etc.  In  the  morning 
or  at  sunset  a  "keen  delight"  is  Mt.  At  dusk  or  in  the 
moonlight  "feelings of  awe,  wonder,  »adnes«,"  "desire  to  be 
alone  and  not  to  be  spoken  to."  "  solemnity,"  etc.  One  records 
that  if  sky  is  dark  and  wind  hit{h  "  I  feel  as  if  I  mitsl  let  the 
water  carry  rae  somewhere — it  mntteni  not  where,  but  some- 
where away  from  myself." 

f/dnwt  produce  various  effects.  Some  fear  them,  but  more 
enjoy  them,  csi>ccialty  if  they  are  used  to  being  near  water, 
Expressions  concerning  them  are  variously  k'^'C'><  ^^'-  "  ^^^ 
roaring  and  the  rocking  are  pleasurable,"  "something  about 
the  vast  amouni  of  water  with  its  easy,  uncontrollable  motion, 
ever  chauKiui;,  yet  repeating  the  same  fonns  ttiat  makei  me  ex- 
ultant in  its  power,"  "  wius  filled  with  the  IxMuty  uml  might  of 
the  waves,"  "one  word,  grandeur,  '  "  felt  as  though  could 
scarcely  breathe."  "always  feel  as  if  water  were  alive  and  send- 
ing out  its  arms  for  prey."  "seems  like  a  great  monster  which 
would  not  hesitate  to  wreak  its  vengeance  upon  anything  within 
its  reach."  "  the  rougher  the  wa  the  better  I  like  it."  etc, 

Hunning  icaler  seems  to  produce  a  different  effect  from  large 
expatises.  As  was  noted  elsewhere  the  Jews  held  running  or 
living  water  in  especial  reverence.  Small  streams  bring  "  3 
sort  of  dreamy,  happy  feeling."  "  an  inward  pleasure  and  hap- 
piness and  excite  to  more  vigorous  .nctJou."  "relief  from  sad- 
ness and  reveries  are  of  pleasant  things,"  feelings  of  'jollity 
and  fun."  Brooks  to  many  seem  possessed  of  life — "  like  chil- 
dren, happy  and  gay."  while  rivers  "  typify  greater  maturity 
and  exhibit  purposeful  action."  Many  record  that  they  of^en 
steal  away  from  all  persons  just  to  sit  by  a  stream  and  watch  it 
and  listen  to  its  music.  They  sit  and  meditate  "upon  the 
works  of  God."  The  beauties  of  ripples,  eddies,  color.  Its 
swiftness,  il.i  mu-tic,  its  maje.sty,  all  seem  subjects  for  a  poet's 
tht-mc.  One  says  that  she  "often  fits  words  of  poetry  to  the 
tune  made  by  the  rippling  brook."     A  little  girl  of  $  said 
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brooks  "must  lead  chaTme<l  live:^,  now  Rmving  in  the  te%bt 
stmlight.  habbling  over  the  pebbles,  now  niouiag  througb  sonw 
quiet  wood,  where  only  the  ruscliug  of  the  leaves  or  the  chirps 
of  the  birds  disturb  them," 

Large  expansrt  produce  a  quite  different  class  of  feelings. 
Such  expressions  as  the  following  are  very  iinmerous:  When 
viewing  Urge  expanses  "I  feel  insigniiicftnt,  stricken  with 
awe,  as  though  the  supernatural  were  in  the  water,"  "  makes 
nie  happy,  conienteil,  yet  restless."  "uncontrollable  feelings 
of  longing  and  half  sadness."  "sorrowful,  especially  if  alone," 
"sliould  like  to  be  as  pure  as  ihey  are,"  "wish  to  always 
watch  and  never  leave."  "always  loved  the  grand  old  ocean, 
and  ever  shall,"  "  feelings  less  personal  than  when  near  small 
bodies,  thoughts  of  a  universal  interest,  of  the  God  of  the  uni- 
verse and  of  nature,  rather  than  of  a  personal  God,"  "  enrap- 
tures me  ^o  I  cannot  help  exclaiming  at  the  grand  spectacle, ' ' 
"awes  me  with  its  mightiness."  "sad  feelings  increased," 
"desire  to  get  to  the  place  called  the  horizou,"  "  wish  to  sail 
far  away  and  explore  unknown  depths,"  "  feelings  of  awe. 
reverence  and  solemnity."  "  ii  rev^s  nature's  vastness  and 
my  own  insignificance,"  "  seems  as  if  gazing  into  eternity," 
"  feelings  of  sublimity;  the  absorption  of  my  soul  into  the  tini- 
vcTsalsoul,"  "produce  a  yearning  toward  one  far  off  divine 
event  to  which  the  whole  creation  moves,"  "  Nothing  so  Gtir  ; 
so  pure  and  at  the  same  time  so  large,  as  a  lake,  perchance, 
lies  on  the  surface  of  the  eartli,"  (Thoreau)  "feel  utterly  pow- 
erless in  its  presence,"  "  suggests  power,  deep  thought,  ability 
to  keep  grave  responsibilities  secret :  representative  of  great 
persons,  their  xilcnt  yet  powerful  actions,  compeht  me  to  sub- 
mit to  nature's  plan  and  to  realize  that  all  its  workings  are  in 
more  perfect  harmony  than  those  of  any  individual." 

Waves,  bUlamj,  etc.,  are  always  objects  of  esjiecia!  interest 
bccBDse  of  the  activity  and  force  displayed.  The  following 
expressiotis  arc  typical :  "  make  me  feel  as  nothing  compared 
with  them."  "ripples  make  me  feel  jealous ;  sometimes  think 
of  them  as  the  laughter  of  children,"  "waves  seem  to  be  at 
play,"  " through  waves  nature  displays  her  mighty  power," 
"  seem  like  great.  lifeless  monsters,  rao%'ed  by  a  mighty  hidden 
force,"  "produce  delight  and  admiration  for  their  grandeur 
and  t>eauty,"  "ripples  make  ine  think  of  our  deeds, — some- 
times good,  sometimes  liad :  waves  of  our  sorrows  and  joys, — 
how  they  swell  and  swell  until  they  can  grow  no  more,  then 
suddenly  burst,"  "remind  me  of  waters  of  time,  pessimists, 
shallow -minded  men,  unable  to  accomplish  cuds  ^vitllout  fric- 
tion; brute  forec  instead  of  persuasion,  selfishness,  treachery." 

To  be  on  the  u>atrr  iiiteiLsifurs  many  of  the  emotions  ex- 
perienced when  only  looking  upon  the  water. 
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The  vastncss  of  the  universe,  the  power,  beauty  an*)  gran- 
deur of  nature's  hidden  forces,  the  insignificance  of  individuals, 
the  oneness  of  nsturc.  the  strength  of  the  ties  of  kinship  and 
fncndsbips,  the  awful  solemnity  of  being  alone  with  nature 
proKthly  never  can  be  so  forcibly  realized  ait  when  in  mid-ocean 
during  a  midnight  stonn.  Brave  hearts  quake  uHth  feur,  stal- 
wart foniia  tremble,  the  pious  and  the  blasphemous  seek  com- 
fort and  protection  in  prayer  ;  all  feel  that  ihc  jx^wer  of  God  is 
manifest  and  that  bis  creatures  must  bow  before  his  will. 

When  on  the  water  "  I  feel  nature's  vasbiess  and  my  own 
insignificance,"  "  whenever  alone  with  nature  I  feel  how  grand 
it  is  and  how  insignificant  I  am,  but  when  on  the  water  the 
feeling  is  much  stronger,"  "have  feelings  of  solemnity  and 
think  how  soon  the  waves  could  swallow  mc  up. "  "feel  solem- 
nity and  Teveretice  for  God  ;  that  I  am  a  part  of  this  great 
world  and  that  I  ha\'c  my  duty  to  perform  in  making  it  beau- 
tiful." "in  a  boat  I  always  feel  caged."  "have joyousness, 
solemnity,  nrverence,  awe,  and  humility,  but  never  real  sad- 
ness." 

Children's  Animistic  Conetptiom  of  Water.  The  next  three 
rubrics  deal  with  the  animistic  conceptions  of  water  which 
children  have.  We  find  that  most  of  the  answers  arc  from 
children  or  are  remini.-^cent  experiences  of  older  persons  which 
refer  to  child  hfc.  The  child,  like  tlie  savage,  conceives  all 
nature  endowed  with  life  and  it  is  only  later  at  the  approach 
of  adolescent  year*  and  the  dan-ning  of  self-consciousness  that 
the  differentiation  between  himself  and  surrounding  nature 
becomes  complete.  Mast  children  re^rd  water,  and  in  fact 
all  nature,  as  endowed  with  life.  Some  ascribe  to  it  ani- 
mal hfe,  others  human  life,  and  many  talk  to  it.  With  few 
exceptions  they  think  of  it  ns  talking  but  many  do  not  think 
they  can  tuiderstand  it.  1*hc  older  ones  think  of  its  animation 
in  a  more  metaphorical  way  and  not  with  the  reality  of  diild- 
hufxl.  In  these  childish  expressions  so  frankly  and  candidly 
given  wc  have  the  pages  of  the  earliest  stages  of  man's  life 
opened  to  view.  The  savage  heard  the  voice  of  nature  talk  to 
him  with  tongues  understood  only  by  the  primitive  mind ;  the 
child  recapitulating  the  race  history  understands  those  same 
voices.  The  poet,  like  the  child  and  the  savage,  penetrates 
what  is  invisible  to  ordinar>'  mortals,  and  is  cognizant  of  the 
same  unseen  powers.  These  he  discloses  to  us  through  his 
versifications.  To  the  ordinary  mind  these  voices  become 
hushed  through  tlie  complex  of  p.sychic  influences  Dece9S*ry 
to  m.iture  existence. 

Water  as  Endowed  arilh  Life.    i.  P.,  ii.    Often  think  the  water  has 
will]  life  like  ■niraalR. 
a.    M.,  II.    Think  of  itMapenou;  it  *««mt  a»  if  tlcouldtalk. 
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3.    p.,  15.    Seems  as  if  it  had  lire  like  a  ronrjng  lion. 
4-    v.,  13.    Ammra  to  bt  planning  to  ilo  some  wrong. 

5.  P.,  17.  Tfie  noise  of  tlie  ocean  and  of  laptd*  give  me  a  fecliafc 
tll«t  they  Uovc  life. 

6.  P..  17.  Never  talk  to  water.  It  leems  to  have  life  but  not  like 
anldialBor  per<on«;  it  gives  one  a  ili&etenl  fc«liag. 

J.     v.,  15,     When  it  nttci»pl«  10  ilrown  me  I  ihiiik  it  bu  life. 
]'.,  14.     The  naves  neern  like  Kuakefi. 

9.  M.,  14.     The  wavcsmakeme  think  they  are  coming  to  catch  me. 

10.  P.,  17.  Billows,  eddies,  ripples  seem  endowed  with  life.  Thejr 
•ecra  to  thiuk  then  act.    Often  think  of  the  wave*  a*  temptations, 

It.     &!.,  13.     Think  of  the  nuter  as  hc'mg  kind  of  snaky. 
13.     M.,  18.     Reared  in  the  countn-  and  alwayn  thought  of  the  water 
aa  beitif;  somewhat  of  a  friend   to  me. 

13.  v.,  14.  Seem*  alive;  don't  know  what  kind  of  life,  but  the 
waves  seem  to  be  groaning. 

14.  P..  18.  Used  to  think  it  had  life,  but  dltfcrwtit  from  ODn ;  it 
w*»  alwnyii  a  puf.ilc  to  me. 

IS'  I*..  17-  t-'sed  to  think  it  had  life  like  a  person  and  was  made  to 
lake  care  ol  little  children. 

16.  P.,  30.  U'licn  smnll  thought  it  had  work  to  do,  and  that  It 
bturied  along  »o  fnst  because  it  had  n't  time  to  stop. 

17.  P.,  17,  Used  toiningine  the  water  had  life  ;  knew  that  it  really 
had  n't.  bat  liked  lo  think  it  had  and  that  it  was  hkc  a  prmon. 

18.  M.,  l3.  When  a  child,  frcquentiy  thought  it  hud  life  and  woa 
talking  as  it  rippled  over  ita  stony  bed. 

19.  P.,  19.  In  a  Klorm  the  wavca  and  billowo  daah  against  one 
anothcT  and  crowd  and  jostle  each  othi-ras  though  their  bed  was  too 
amall  for  them. 

ao.     M.,  13.     Think  of  water  having  life  liken  person. 

at.    P.,  9.    Seems  alive,  so  human. 

21.    M.,  1>.    Think  it  i*  like  animals  becauseto  wild. 

33.     P.,  It.     Think  of  it  having  life  like  an  intelligent  animal. 

«4.  M..  It.  Think  it  like  a  person,  because  it  is  60  bright  and 
knows  how  to  work. 

35.  P.,  30.  I  nm  happier  in  the  intlinctive  feeling  that  water  boa  a 
ktnshlp  ol  life  with  me,  than  when  I  um  under  the  rebuke  of  leaaon 
eoncerning  nucb  things. 

Tali  lo  Water,  i.  M..  18.  When  small.  1  sometimes  talked  to  wa> 
ter  and  asked  it  if  It  would  begood  and  not  wash  awav  mr  water  wheels. 

>■  P-,  S)j.  Was  sailing  a  boat :  the  string  broke  ana  the  hoMt  went 
aailing  away.  She  said.  ■■  Water,  if  you  don"t  bring  back  that  boat  I'll 
tell  mamma."  Another  time  wa»  heard  to  say  to  the  brook,  "  I  won- 
der where  you  go  to?  Do  you  ever  get  tired  ?  1  know  I  nhould."  She 
•ay*  water  mutt  havclifcor  it  could  n't  move.  Thinks  it  feeds  on  grass 
and  sticks.  Thinks  rivers  and  brook h  talk,  but  she  cannot  nndcistaod 
what  they  Miy.  Thinks  it  mnstbesaying, "How  happy  I  ami  Motbiiig 
to  do  but  play  all  day." 

3.  P.,  30.  Used  10  scold  when  the  ocean  washed  my  aand  houses 
away,  calling  it  "  a  mean  old  thing!"  After  building  them  up  again, 
I  would  say,  "  Come  uii  now  and  enjoy  it  V 

4.  v.,  II.  Hnve  talked  to  it  in  my  mind,  if  not  in  word*,  many 
times  and  said  I  would  like  to  plunge  into  it. 

5.  P..  15.  I  ulk  to  it  as  it  it  were  a  person  I  love  very  much  and 
tell  it  all  my  little  troubles. 

6.  F.,  41.  As  a  child  I  «atd.  "Pretty  water,  I  like  yon.  Where  are 
yon  going  ?    Take  me  with  yuu." 

y.  M.,  19.  Never  lalked  to  water,  but  always  recited  ■  certain  piece 
of  poetry  when  near  the  shore. 
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8.  P.,  17.  Used  to  uk  tli«  occkn  to  tell  me  what  it  saw  w*y  out 
from  Uad  Mud  to  tell  mc  about  the  little  xirU  it  snvr. 

(|.  F..  t8.  Uicd  toflvmpatbUc  w(tb  waicr  wbcurockiorUoaca  were 
in  its  ynj.  and  wonlil  acold  tUe  atones  and  talk  pilyiajl/  to  tli« 
water. 

10.  F.,  33.  Wbcil  walchin);  wnTcti  cbBninfC  cncll  other  I  have  Raid 
to  tbe  on«  I  wished  to  beat,  "  Ob,  hurrr.  hurr^  I  "  U»f<l  to  draw  a 
line  bclarc  my  »aiid  houiei  and  say,  "Now,  you  mustn'l  come  nay 
furtbcr."  Wben  tbe  bouM*  were  wotlicil  away,  1  wd,  "Horrid 
thing!" 

11.  F..  6.  Scolded  tbe  ri»er  after  a  boy  bad  been  drowned.  To 
pnuiib  it  would  ni>l  go  near  it  (or  a  neck.  When  did  go,  tbouKht  tbe 
river  was  glad  to  see  iier. 

13.  P.,  11.  Never  ulkcd  to  it,  but  Iwve  often  tbougbtt  should  like 
10. 

■3.  F.,  10.  Sometimes  like  to  talk  lo  It.  Was  siliinj! beside  it  and 
told  it  it  made  me  feel  eool  and  that  I  loved  its  little  rippling  music. 

14.  F.,  tS.  Vbcd  to  aay,  "  Pretty,  babbling  brook,  ringing,  laugh- 
ing brook  I" 

The  foUowing  paragraph  ^i  ves  some  expre.s»oiis  that  childreu 
think  the  water  seems  to  use: 

F,.  10.  "  Ripple,  ripple,  ripple."  M.,  to,  "  Flip,  flap,  flip,  flap." 
P.,  13,  "  1  am  tired  ol  ruuning  -to  long."  M,.  11.  "  For  nieu  may 
come,  and  men  may  go.  but  I  go  00  forever."  M.,  13,  "  Come."  M., 
10.  "  I  ehatter  over  stony  ways."  M.,  11.  "  Bubble,  bubble,  babble." 
P.,  li.  "Come,  bathe  in  this  nice,  warm  water."  P.,  13.  "Come 
■long,  we  fa^arc  no  time  to  pIbt-"  ^.,  13.  "  Roll  00.  roll  on."  M., 
15.  "I  will  Dwallow  you  up."  P.,  11  "Hiawxtha.  Wa-wa  Tasi." 
M.i  I&.  "  Don't  get  near  mc  or  I'll  take  you  out  with  me,"  M.,  11. 
"Come,  jump  in."  M.,it.  "  Won't  you  come  in  and  bnve  a  tiwim." 
M.,  14.  *'  Let  me  get  hold  of  you  and  I  will  *watIow  you  up."  F.,  14. 
"  [  am  stronger  than  you  are."  M.,  tl.  "  I  am  on  my  way  to  tbe 
ocean."  M.,  13.  "I  go  on  forever."  M.,  11.  "I'm  coming  00 
through  hillR  aud  vales  and  over  stone*  to  meet  the  ocean."  M.,  t6. 
"Keepawsy  from  mc.  I'll  drown  yon  if  I  get  tbe  chance."  F.,  jjj. 
,\hct  wading  in  the  brook,  lold  thai  Ibe  water  said.  "  Ob.  stay  a  little 
longer!  Conic  nioiig  with  me.  I '11  catch  you."  M..  to.  "  Trick,  trick, 
tr:ck."  F,,  11,  "What  part  of  you,  li'tlle  nvcr.  i«  the  widcat^and 
what  kind  ol  E%b  are  swimming  about  in  tbe  water?"  M.,  10.  "I 
would  like  to  know  your  biatory  and  about  your  drifting  sbips."  P., 
13.  "Have  yon  bad  a  pleaaant  jonrney?  Do  yon  expect  to  carry  large 
ship*?" 

WAUr  stttfH  lo  be  lalting.  t.  M.,  11.  Think  it  tbe  mo*t  delight- 
ful thing  to  be  near  water,  10  waicb  it  flow,  and  hear  it  tell  of  its  won* 
derfnl  adventures. 

1.  F.,  IS.  I  think  tbe  water  aeciiu  to  talk:  It  touods  llkeaom* 
sweet  lullaby. 

3.  P.,  t8.     In  running  it  seems  to  be  talkiug  all  the  wbilc. 

4,  U.,  30l  As  a  child,  when  playing  in  tireams,  I  imagined  the 
ripples  sang,  "Co  bome,  go  home  !  " 

5-  P.,  18.  The  waterfalls  Seemed  to  laugh,  but  when  dashing 
against  Ibe  rock*  I  used  to  tbiuk  it  scolded  because  rocks  were  in  tbo 
way. 

6.  P.,  ■;.  Thought  the  water  answered  what  1  said  bnt  thought  t 
WB*  too  little  to  understand,  but  would  when  I  grew  older. 

7.  F„  41.     It  sccuted  to  say  it  was  very  buny  rusbiiig  on  10  tbe  aek. 
B.    P.,  30.    Its  music  I  bear,  but  It  i»  «  music  entirely  ditferent 
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in7  IttugtnUIon  from  tbni  of  any  human  mutic  —  a  muik  of  n«iur«, 
separate  and  distinct,  ai  in  atso  tti«  wind's- 

9.  P..  17.  Ai  the  bcAch  the  WHtcr  used  to  *ccm  to  my.  "  Come  on 
dowo.  lilllc  pirl.  I  love  yon."  Oiiec  when  I  hart  vcnluteil  loo  f«r  and 
my  clothes  becnme  wtt.  I  told  my  mother  the  water*  haJ  (old  ine  to 
come  down  and  they  would  n't  hurt  tnc. 

10.  M.,  13.  Seem*  to  h<^  complainliiK.  caiieclally  when  there  are 
Tock*  in  a  creek.     Seeitu  to  be  uiounint;  when  the  ti'te  cvine^  in. 

11.  P..  19.  When  I  first  heard  the  occati  waves  (at  13)  I  imasined 
they  were  saying  sonietliin^  to  iis  which  we  did  not  uiidcraland.  Koine- 
(imei  I  thuu);tit  Ihem  «in>;in^  mournful  Honga.  Alwaya  thought  the 
waves  were  tike  queer  pt^ople.  Just  as  we  were  the  iaaabitants  of  the 
earth,  they  weie  ol  the  water. 

0.  M.,  10,  Seems  to  say;  "I  have  lived  a  hundred  year*  and 
mote,  have  liih.  whales,  snnkei,  aud  many  other  things." 

■3.  v.,  ti.  Seeiuf  to  l«ugh  on  days  wUcii  the  sun  is  hright  atid 
moAn  oadly  on  a  dark  day. 

14.  v.,  II.  Think  It  talk*,  becanae  tree*  talk.  Think  by  their 
moaninii;  they  cciiiifort  the  Tifh. 

15,  M.,  11     It  talks.     Don't  knuw  what  it  says,  but  ■/  knowt). 

ID.    P.,  II,    Thclatgestliodiessecm  to  talk  nod  tell  yon  great  stories. 
17.    M.,  li.    Seems  to  be  talking  but  not  a  langaajce  like  our*;  has 

•  lsDgnag«  of  Its  own. 
t8.    P.,  II.    Says  "[  work,"  and  many  other  thiBga, 
19.     M.,  II.    Some  water  seems  to  say  "  Follow  me,  follow  me." 
to.    F.,  10,    Sonictiiiieit  firvm*  10  tell  me  to  bathe  In  it  and  it  will 

refresh  me.     Also  Iclls  uic  of  the  jouriicya  it  takes. 

31.     M.,  II.     Seems  to  say  "  Come  in  and  play,  come  in  aiid  play." 
31.    P..  17.    Water  waa  always  talkiug  to  me,  telling  me  of  Itc  little 

•crape*  and  trials  and  the  fun  it  had. 

Earliest  Feelings  toward  Water.  The  general  concoisus  of 
Mstimoiiy  relating  to  babies'  actions  on  being  first  placed  in  tub 
baths,  is  that  the  water  causes  momentv^'  fright  when  it  first 
comes  in  contact  with  Uie  skin.  Almo.st  without  exception  the 
verdict  is  that  after  the  first  shock  nnd  surprise  arc  over  babies 
take  extreme  delight  ia  being  in  the  water.  This  they  manifest 
in  various  baby  ways — by  splasliing  alxjut,  by  cooing  and  prat- 
tling, smiling  and  laughing,  and  by  remonstrating  against 
being  taken  out.  After  a  few  times  at  most  the  bath  becomes 
a  pleasurable  event,  and  is  looked  forward  to  with  keen  delight. 
Of  eoufsc.  some  exceptions  are  recorded,  but  they  are  ver>'  few 
indeed.  When  a  little  older,  children  often  object  to  having  their 
fiaces  washed,  but  many  reminiscent  items  indicate  (although 
this  question  was  not  asked)  that  it  is  because  children  feel  that 
it  is  a  waste  of  legitimate  plfiytimc,  and  is  not  liecause  nf  any 
objection  to  the  water.  The  following  answers  are  typical  of 
great  minilwrs  received: 

1.  P.  Mother  savs  the  fir»t  time  I  wa*  put  into  a  tub  of  water  I 
did  n't  make  a  sounif.  but  cicticliril  my  haridi  and  stiffened  my  body. 

1,  Ao  experienced  nurse  said  most  babies  obiecled  to  their  firslbath, 
bat  nsnalty  changed. 

J.  V.  Mother  says  when  I  wb»  a  baby  1  loved  water  and  wa*  still 
aa  a  mouse  when  she  washed  me. 
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4.  M.,  ;  mo.  When  pat  iato  the  bath  kicki  aik)  tqiwaU  with  de- 
light, bm  cries  when  his  mother  talcci  him  out. 

5.  P.  ilnlber  !ii><^*  I  eiijoyed  tub  bsitaB  very  much,  and  lifc«d  to 
pUy  111  the  water. 

6.  P.    Matamk  *tya  I  used  to  jump  for  joy  whea  *he  meotioned  the 

word  voter, 

7.  M.  Mother  uys  at  tight  of  water  1  aacd  to  waut  to  jump  rtght 
in. 

S.  P.,  13.  When  H'loiit  t}i-i  vin.  old,  one  wa*hlii)c-(lay.  I  wa*  alt 
divucd  to  go  out.  boiinel  Aiid  cout  ou.  I  cliiiil>ed  upon  the  chairs  and 
got  right  into  the  tub  with  all  niy  clothe* od.  Didn't  mean  to  be 
luaghty:  was  alwaynaxood  child,  but  it  was  Iwcaute  1  liked  water. 
(A  mile  boy  did  the  same  tfainx.} 

9.  P.,  14-  When  small  wu*  afraid  of  water.  Thought  only  fiab 
could  Slay  io  it. 

to.  U,,  u.  Have  alwnys  loved  10  be  in  the  water.  Remember  the 
firat  time  put  into  a  tub — waa  about  a  year  old, 

II.  P..  17.  A*  a  child  liked  to  paddle  and  wade  in  water  because  I 
liked  Die  (eel  of  tl. 

I).  P.,  iS.  When  a  child  was  very  Tond  of  being  near  water,  but 
wu  always  afraid  of  reptile*.  Think  all  childrcu  like  to  play  in 
water. 

13.  F.,  jj.  Did  not  like  to  bathe  when  a  child,  but  It  was  because 
of  the  cold  wbea  they  took  me  out. 

14.  v.,  to.  Like  to  paddle  and  wade  in  water.  Kiijoy  bathing  but 
shnddcT  at  coldness.  Earliest  ftar»  of  wuler  were  because  afraid  of 
drowning. 

15.  P.,  17.  When  a  child  loved  U.  Seemed  to  he  mr  dearest  pUy- 
mate. 

16.  P..  ao.  Most  enjoyable  hours  of  my  childhood  were  when  we 
children  went  to  the  woodland  liiook  to  wade. 

17.  P.,  14.  tUrlicst  rccoltectiout  were  of  seeing!  some  persona  im- 
mcned.  and  I  shooted  "  See  theia  Koin;;  into  the  pretty  water." 

18.  P.,  10.  When  about  I3  loved  to  ride  on  raits  ao  well  that  t  tried 
to  coiistiuci  one  myself. 

19.  P..  1;.  When  a  child,  during  n  storm  at  sea,  would  run  away 
and  just  stand  and  walch  it  (or  honrs  from  the  shore.  Never  wanted 
to  talk  to  Hiiy  one.  When  all  othcis  were  fritchtened,  I  was  dellKbted. 
My  love  (or  the  ocean  is  almost  a  pussion  :  would  rather  be  near  it 
than  anywhere  else  in  the  world. 

JO.  ]c.  TliouKhi  when  water  was  happy  it  danced  along  in  the  snn- 
sbiDc.  and  when  it  was  sail  it  was  still.     I  was  then  sad.  too. 

31.  P..  30.  As  a  child  loTed  small  sticanii  and  alway*  lou)(pd  to  lie 
down  on  the  grassy  banks  and  gaie  npon  the  water  as  it  danced  along. 

11.  P.,  iS.  Was  fond  of  playing  in  puddles.  Am  told  1  nscd  to  sit 
under  our  old  pump  and  pump  water  over  myself. 

3j.  P..  17.  When  I  see  streams  always  want  to  put  my  band  into 
the  water. 

34.  P.,  iS.  Wo*  always  running  out  in  the  rain  and  running  awav 
to  the  brook,  where  fannd,  mi  11  us  shoes  and  stockings,  pndd ling  around 
in  the  water. 

35.  P.,  33.  Many  times  when  a  child  I  ran  away  to  go  and  play  in 
the  water.  Hod  to  tw  watchc^l  continually.  Three  times  I  tau  away 
to  the  docks,  Fell  off.  and  wsti  nearly  drowned  each  time,  but  all  thia 
did  not  frighten  me  away. 

36.  M..  7.  So  foud  of  the  water  nlmost  impossible  to  keep  him 
away  from  it.  %Vould  go  swsmniiog  in  dt-ejicst  part  of  the  brook  m 
often  OS  he  could  without  his  mother  knowing. 

17.    P.,  17.    Rarlicst  lore  for  water  wa*  wiicii  Tcry  small.    P*tb*t] 
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took  me  io  bnihiojt  and  twain  way  out,  while  I  was  [>crcbcd  "  pigipc 
bnck  "  fsulilon,     Tliought  It  the  ntcot  thing  •  little  ^rl  could  ao. 

i8h  F,.  >o.  At  .1  my  parents  fa&d  h*rd  time  to  keep  lue  out  of  the 
water.  After  beiog  dreised  (or  the  nflcnioon  would  wncdcr  lo  tUe 
■Ifcam  to  wittch  the  boyt  fish  mid  Nwiui.  Paicnlo  hIwrjh  knew  where 
to  Kod  me. 

19.  M.,  7-fl.  Always  preferred  companioDitaip  of  water  to  children. 
Often  begged  to  have  a  lunch  and  j;o  nnd  May  all  day.  tcturuing  only 
wben  Bought.  WhcD  he  returneJ  to  the  city  would  pine  for  the  tea- 
•hore  and  seemed  to  live  only  for  the  next  summer.  Was  a  different 
child  when  away  from  wntet. 

JOl  f ..  15-  I.ike*  witter  fio  well  that  when  wa«hingdi«bef  the  plays 
and  dabbles  in  the  water.  S««m«  pleased  and  generally  sing*.  (In 
one  way,  exceptional.,' 

ji.  M..  7.  Forbidden  lo  go  tienr  the  water,  but  nscd  to  manage  to 
ff>  almoftl  erery  day  and  remain  in  bv  the  hour.  In  tpite  of  all  pun- 
ithments  this  transgression  contioucii. 

3>.  P.,  3j.  Wben  5  went  to  beach.  Saw  the  wave*  and  screamed 
with  fright.  Wonld  not  go  in  nor  allow  my  mother  to.  She  picked 
me  up  and  in  tpite  of  myself  carried  me  in.    Soon  liked  and  do  yet. 

33.  P.,  It.  '  l^vcd  the  water  in  the  river  when  I  first  went  lo  bathe. 
Was  very  anxious  to  get  into  it. 

34.  P.,  II.  Like  to  paddle  in  it  became  I  like  to  s«e  the  water 
splosh. 

3$.  P..  13.  Like  to  wade  and  go  a*  far  out  as  I  can  without  gettiog 
niy  clotheEi  wet. 

36.  M.,  II.    Like  to  bathe  in  all  kind*  of  water. 

37.  v..  It.  Like  10  ridcou  planks  and  rafts  becauM  It  Uas  luch  a 
good  feeling  and  U  such  tun. 

35.  M.,  13.  Love  the  water  like  a  fish;  don't  know  any  boy  who 
doean't. 

39.  M.,  II.     Like  to  wxde  and  paddle  becautc  I  like  to  get  wet. 

40.  P.,  14.  Don't  know  of  any  one  who  does  n't  like  to  wade  and 
paddle.     Children  think  it  a  great  loss  if  near  the  water  and  cannot  go 

41.  M,,  J3-  Like  to  ride  on  planks,  and  wben  way  out  in  the  river 
we  push  each  other  oH  lo  get  a  good  ducking. 

41.    M..  )o.     Would  often  conceal  his  booka  underneath  the  piatxa, 
and  generally  go  to  the  water. 
43.     Was  out  with  a  boy  of  1  in  one  of  worst  storms  of  sleet,  and 

Jielded  10  his  coaxing  lo  sail  cblpa  down  tlic  sutler.  It  was  the  noon 
OUT  and  he  forgot  hi*  dinner.  Soon  many  little  boys  joined.  Do  not 
believe  one  of  those  boys  would  have  willingly  forsaken  that  fun  for 
the  best  dinner  thnt  ever  leinpled  a  child. 

Balhing.     1,     M,,  16,     Savs  of  course  he  likes  to  bnthe  In  streams 
or  h«  would  col  walk  lo  the  tiay.  two  miles  nwov,  every  day. 
1.     P.,  15.     Often  walked  a  mile  to  take  a  batli  in  a  stream. 

3.  P..  17.     To  be  in  water  gives  one  a  feeling  of  exhilaration. 

4.  P..  II.  I'sed  to  enjoy  bathing  in  fresh  water.  Generally  feel  (he 
water  on  my  skin  wilh  gtrat  pleasure. 

J,  v..  19.  Before  ij  did  not  care  (or  the  water.  Then  was  taken 
rowins.  and  have  liked  it  ever  *ince. 

6.  H.,  13.  Am  very  happy  when  the  hoys  say  "  let's  go  two-fin- 
g«ra." 

7.  P.,  1^.  Like  to  paddle  in  water  because  the  water  baa  a  feeling 
dJKerent  from  anything  else. 

5.  P..  10,  Love  to  paddle  in  shallow  water  when  there  are  no  snakes 
nor  blood-suckers. 
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9.  M..  la.  Fcrl*  Horry  for  th«  children  of  the  far  North,  who. 
though  so  near  the  wuter,  cunnol  bathe  to  it. 

10.  y.,  17.  IfnIojhaihinK  very  mncb.  Think  it  i*  becansc  of  the 
water  upon  the  ilcln  and  the  buoyancy. 

It.  11..  JO.  U*ed  to  like  paddhng  in  ahallon  vratcr.  bnl  wan  afraid 
of  deep  water.     Always  shadder  on  gotnK  into  deep,  cold  water. 

la-  P.,  19.  Alw«y*  CBjoyed  plunge  lutlit,  [hou)th  I  ahu^liler  at  the 
thou);bI  of  going  in  itre^ina  because  uf   the  coltlucss  of  the  water. 

1^.  P..  13.  A*  a  child  wos  so  fond  of  baibiiig  in  sttcanii  that  often 
went  in  three  time*  a  day, 

I4-  F  ■  10.  At  the  thouKhl  of  golii);  iu  uted  to  shudder  becauao  I 
thoDghl  it  DO  cold,  but  tlic  ^rst  plunge  orcr  It  wru  a  plcuiurc  for  me. 

>S.  !*'■■  30.  Enjoy  a  aea  tiath  with  a  feclinK  of  oilicd  pIcaEurc  and 
fnr;  do  not  like  a  pliitige  tub  bath;  can't  quite  raise  my  will  to  lh« 
point  of  putlioK  my  bead  under  water,  but  when  at  the  beach  let  the 
aurf  meet  inc  more  thnn  ball  way.  Much  ot  the  ihudder  U  from  the 
CoW.  but  mote,  I  believe,  from  dread  ot  being  sulimerged. 

The  last  two  rubrics  give  fairly  representative  expressions 
relailDg  tn  heiiiK  in  the  water.  Although  some  do  nut  enjoy 
bathing  and  swimming,  yet  the  majority  of  ihc  rcturus  indicate 
a  passionate  love  for  it.  Many  of  the  dislikes  noted  corroborate 
tbe  de<iuctions  made  by  Dr.  Hall  in  his  study  of  water  fears. 
The  thought  of  the  coldness  of  the  water  on  taking  the  first 
plunge  or  after  getting  out  brings  the  "  shivers  "  to  many,  and 
act  as  a  deterrent  factor.  It  is  safe  to  as'scrt  that  cuuld  all  tem- 
perature conditions  be  regulated  perfectly,  few  would  Itesitate 
about  bathing.  I^ng  ctnturies  of  wrcaring  clothing  fans  sensi- 
tized the  body  to  feel  keenly  the  changes  of  temperature.  Sav- 
ages, peoples  inhabiting  warm  climiicett,  and  lM>y:t  accustomed 
to  daily  "swimming  and  snnning  "  through  Ihc  summer  forget 
all  about  tbe  possibility  of  disagreeable  sensatiotm.  Even  with 
babcH  it  i»  only  (lie  fir^t  ^hock  that  frightens,  and  then 
they  love  the  walcr  passionately,  often  crying  to  remain  in. 
The  first  contact  produces  a  shock  upon  the  dermal  sense 
organ,  causing  a  gasp  and  often  a  tremor,  but  it  is  because  of 
the  newness  and  not  the  disagreeabteness.  Again,  tbe  fear  of 
smothering  from  Htibniergence  as  in  15  is  frc<)uent.  Pear 
01  snakes,  blood-suckers,  and  other  water  animals  (8).  deep, 
dark  water  (it),  motion  of  the  water  are  frecinently  men- 
lioned  as  deterrents,  but  the  "  feel  "  and  buoyancy  arc  always 
listed  with  the  picasureable  and  attractive  featntes.  It  is  a 
matter  of  every-day  olMcr\'aiion  that  most  children  are  ex- 
tremely eager  to  be  iu  the  water,  lo  play  and  paddle  about  in  it, 
or  to  play  in  tubs  of  water.  After  every  summer  rain  they  can 
K&rcely  resist  getting  out  and  splashing  in  the  pools  in  which 
they  caper  and  frisk  about  in  high  glee.  If  allowed  to,  during 
the  rain  they  will  niu  out  hatiess  and  shoeless  and  let  the  ntin 
pell  down  upon  them.  Many  boys  in  the  country  have  been 
knnwn  to  get  out  of  sight,  strip  off  all  their  clothing,  and  take 
the  keenest  delight  in  staying  out  in  the  driving  rain.    The 
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beaches,  river  brnikit  and  brooks  during  tlie  summer  months 
couM  attest  to  boys'  love  for  water.  Under  severest  protest  they 
will  mil  away  to  go  swimming,  »nd  imdoublcdly  more  cases  of 
school  truancy  in  the  summer  are  attributable  to  ibis  attraction 
than  any  other.  One  i^emleman  of  middle  age  says  that  noth- 
ing is  so  restful  to  him  cts  to  plunge  into  the  water  and  float 
around,  oftentimes  upon  his  baclc,  gazing  into  the  soft  blue  sicy. 

This  universal  love  for  water  seems  not  to  be  due  to  expe- 
rience alone,  for  nil  l>ft1>es  exhibit  it  in  theirearliestdny-t,  if  con- 
ditions arc  supplied.  It  fccms  partly  instinctive  and  of  more 
than  recent  philo^^eiiicorigiu,  and  at  least  suggestsn  survival  of 
the  old  time  life  in  an  aquatic  medium.  This  is  not  demon* 
strable.  but  the  weight  of  all  testimony  is  in  tliat  direction. 
How  else  can  we  account  for  the  pas.sionate  love  of  children 
to  paddle,  to  splash,  ride  on  rafts,  run  out  in  the  rain  ;  for 
their  iiiteiLse  delight  in  .swimming,  e\'en  going  without  meals, 
walking  long  distances,  enduring  severe  punishments,  etc., 
just  for  the  sake  of  being  in  the  water?  Many  of  these  char- 
acteristics jtre  exhibited  by  adults  when  the  conventionalities 
of  civilized  life  can  be  thrown  off. 

Pedagogic  Signifi<ance.  The  natural  tendency  of  children 
to  get  near  to  nature,  indicates  that  while  cliildren  arc  pas^ng 
through  this  animistic  stage  that  they  can  be  brought  into 
sympathy  with  the  great  t>ook  of  nature  without  appealing  to 
arti6cia)  and  esoteric  interests.  They  already  commune  with 
nature  and  shouM  I>e  encouraged  and  aided  in  under.stauding 
and  appreciating  more  of  its  beauties.  At  this  stage  it  should 
not  l>e  minutely  duutecled  and  .studied  apart  from  its  natural 
setting.  The  child  idea  of  oneness  and  hannony  sliould  not  be 
carelessly  destroyed.  iTijudidous  teaching  may  create  ideas 
that  the  Kounde-st  philosophical  teaching  of  maturer  years  will 
fail  to  correct.  The  unity  of  nature  which  the  child  mind  and 
the  savage  iti.stinctively  apprehend  should  be  strengthened,  not 
weakened.  Nature  should  nut  be  <lis.scctcd  and  .sliced  and 
teased  apart  until  nothing  related  remains.  By  so  proceeding 
■U  interest  Xa  de,stroye<l  and  the  most  fundamental  and  import- 
ant lessons  to  be  taught  arc  abortive.  The  child  on  looking  at 
the  ocean  or  rix-er  or  strt-nmlct,  feeU  them  lo  be  sentient  beings 
like  himself  only  of  a  different  form.  Even  older  jierson.*  say 
Uiey  seem  .so,  and  some  say  they  are  happier  in  the  iiistincti\'e 
Iceling  that  water  has  a  kinship  of  life  with  them  than  when 
conceiving  it  otherwise.  The  ocean's  bouudlessnc&s  produces 
feelings  of  nature's  \'iistness  and  one's  own  insignificance. 
Awe,  humility,  and  reverence,  the  basal  ideas  in  religion,  are 
prompted,  as  so  nianyof  tlie  retum.s  show,  by  gazing  upon  vast 
Dodics  of  water. 
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The  vaiioiis  fonnH  of  water  are  most  eloquent  teachers.  Tliey 
appeal  to  the  child's  imaginatian  in  a  way  that  no  human  be- 
ing could.  So  niauy  say  that  they  waui  to  be  alone  by  the 
water  lo  conieinplme,  to  reflect.  Their  thoughts  are  turned 
from  the  tiisuuitcd  artilicia]  life,  enforced  by  the  usual  mndesof 
liviujt.  and  lunied  lownrd  the  unity  and  haimony  which  they 
discover  for  themselves  when  brought  into  cootsct  with  natut^:. 
Contact  with  nature  is  a  more  genuine  eloquent  exhortation  lo  a 
conteinpUtion  of  the  Divine  than  all  the  prencfaen  without  the  aid 
of  nature.  When  alone  with  the  forests,  the  rocks,  or  the  deep, 
for  companions,  one's  thoughts  tun  ioMinctivety  toward  the 
contemplation  of  the  universal,  which  cannot  but  lead  toa  search 
fortheprimal  cause,  for  the  constant,  the  all  powerful, — for  God. 

From  a  purely  pedagogical  point  of  view  the  study  has  much 
suggcsiivcness.  The  child  that  is  impressed  with  the  thought 
of  "  how  large  the  world  must  be!"  and  with  "  ^vouder  about 
what  could  be  seen  if  the  eye  could  penetrate  space"  has 
aroused  in  him  the  most  fundamental  conditions  of  the 
learner,  vij:..  wonder  and  curiosity.  A  permnneni  interest  *<( 
this  general  form  is  to  be  most  carocslly  sought  in  all  instnic- 
tion.  To  u-onder  what  and  why,  and  to  determine  to  under* 
Stand  more,  is  the  highest  type  of  interest.  It  surpasses  all  the 
passing,  definable,  ariilicial  interests.  This  is  iutcrest  self- 
detennined,  and  if  enltiviitcd  will  prove  permanent. 

Child  life  loves  nature.  These  returns  show  that  many  of 
die  hapi>iesl  of  childhood  hours  are  spent  directly  in  contact 
wilh  it.  To  separate  the  cliitd  frt'm  nature  is  like  separating 
the  savage  from  bJs  forest  home.  The  child,  like  the  race,  may 
devcldp  Uter  inlcrest*  in  other  directions,  but  the  tran.sition 
must  be  natural  and  gradual,  and  the  feeling  of  oneness  with 
tmture  should  never  be  relinquished.  From  the  wading  and  pad- 
dling and  ?iwimming  in  the  brook,  and  from  the  sound  of  the 
merry  music  of  brook  and  cascade  to  the  more  mature  con- 
templation of  ihe  majestic  ocean,  there  i.-*  n  charm  and  a  delight 
which  arc  the  rightful  heritage  of  childhood  and  youth.  To 
rob  childhood  of  the  beauiie.-«  and  teachings  of  nature  is  to  do 
violence  to  the  normal  course  of  development.  The  childhood  lA 
the  race  was  spent  in  delightful  contact  with  nature ;  the  child, 
ontogenetically  recapitulating  the  jihylogenclic  dei'elopment 
of  the  race,  craves  instinctively  for  communion  with  nature. 

I  am  indebted  to  President  G.  Stanley  Hall  for  the  assign- 
ment of  the  problem,  and  for  much  sympathy  and  many  helpful 
suggestions  in  carr>'inR  nut  Ihe  foregoing  research.  In  this 
place  I  also  desire  to  express  my  gratitude  to  the  other  mem- 
bers of  Clark  University  who  have  aided  uie  in  many  ways  in 
prosecuting  the  work. 
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This  jiaper  comprises  one  of  nine  chapters  which  treat  of 
memory  or  memories.  The  preceding  sections  contain  (a)  An 
Hi&torica]  Orientation;  (b)  A  Biolof;ical  Orientation  which 
treats  of  radnl  memorj'  and  traces  the  individual  psychical 
memory  through  diSerent  stages  of  life  from  man  down  to  the 
vorticell.'e;  (c)  The  Diseases  of  the  Memory — an  original  study 
based  upon  new  material:  (d)  The  Relations  of  Brain  to  Mind; 
(e)  Memories.  The  suhseqiient  chapters  treat  of  Appercep- 
tion and  Association,  Attention  and  Interest,  and  the  linal 
cliaplcr  is  a  summary  of  the  leading  pedagogical  principles 
suggested  throughout  the  work.  The  purpose  of  this  p^i^er  is 
to  give  the  results  of  a  study  of  the  memories  of  normal  people 
from  nine  months  to  ninety  jears  of  age. 

At  the  outset  a  real  difficulty  is  met  which  is  well  illustrated 
in  the  following  extract  from  "Recollections  of  Childhood," 
by  Sonya  Koval6\'ski.  She  writes:  "  When  I  begin  to  sort 
out  and  classify  my  earliest  recollections,  the  same  thing 
always  happens  with  me:  the»e  recollections  di.tperw  before  me. 
At  times  it  seems  to  me  that  I  have  found  the  nrst  definite  im- 
pression which  has  left  a  distinct  trace  in  my  memory:  but  as 
soon  as  I  concentmte  my  thought  on  it  for  a  while,  other  im- 
pressions of  a  still  more  remote  period  begin  to  peep  forth  and 
acquire  form.  And  the  difficulty  of  it  \s  that  I  cannot  myself 
in  the  lenst  determine  which  of  these  impressions  I  really  re- 
member; that  is  to  say,  I  catitiot  decide  which  of  them  I  really 
lived  through  and  which  of  them  I  only  heard  about  later 
on, — in  my  childhood^and  imagine  that  I  recall,  when,  in 
reality,  I  only  remember  the  accounts  of  them.  W«r>e  still  I 
can  never  succeed  in  evoking  a  single  one  of  these  original  rec- 
ollections in  all  its  purity;  I  involuntarily  add  to  it  something 
foreign  during  the  very-  process  of  recalling  it."  She  then  de- 
ncribes  a  scene  in  childhood,  and  adds:  "  As  I  reflect  upon  the 
matter  now,  I  think  I  must  have  been  two  or  three  years  old, 
and  that  the  scene  took  place  in  Moscow  where  I  was  bom." 
After  the  first  memory  slie  recalls  "  a  series  of  detached  but 
tolerably  clear  pictures"  as  of  "picking  up  pebbles,"  and 
"my  sister's  doll  which  I  threw  out  of  the  carnage  window." 
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So  mnuy  people  have  had  the  experience  (le>eribed'  by  this 
"  marvel  of  mental  development  "  that  the  question  may  fairly 
be  asked— can  mail  people  ascertain  their  earliest  memories 
with  sufficient  accuracy  and  certainty  to  rencier  them  trustwor- 
thy data  for  scientific  results  ?  In  order  to  test  whether  the 
difficulty  would  prove  Insuperable,  one  hundred  persons  were 
personally  interviewed,  most  of  whom  were  more  than  sixty* 
five  years  of  ajte.  The  re:iults  of  these  interviews  were  such 
as  to  lead  to  the  belief  tbat  after  all  deductions  ate  made 
there  is  a  large  residuum  which  is  reliable.  Moreover  the  very 
difficulty  alluded  to  is  explained,  at  left.tt  in  part,  by  the  hy- 
pothesis advanced  later  in  this  study.  The  qncstioanaire  read 
as  follows: 

t.  What  is  yonr  earliett  oiriiiory?  Howctci  Irlri*!.  <w  childbh. 
yonr  carlieat  experience  ia  wanted.  Be  sure  tliat  it  is  a  memory  and 
Uini  HO  one  h»t  totd  yon. 

Ill  J.  a,  i,  Kire  your  a^e  at  the  time,  at  lea«l  tbe  probable  aft. 

a.     in  like  manner,  give  your  second  ami  Ihinl  earlieM  nieii]orie». 

3.  What  U  your  eatlii-Jl  recollection  of  your  (u)  (ailier.  I  li)  tiiolher. 
(c)  sister,  (d)  brotber.  (c)  pUymntes.  (f )  of  any  Injury  fiom  a  (all  or 
a  Mow  ? 

4.  01  wbat  (out  coniecutive  years  bitve  yon  the  but  recoUectloD  ? 

5.  Of  wbat  (onr  coatccutJTc  ycara,  after  the  ftrst  four  have  yon  the 
poorest  memory? 

6.  Cnn  you  ttate  examples  o(  (aUe  memories  experience'!?  e.  g. 
Have  you  rei-nlled  as  real  what  you  had  merely  lirennied.  heard  or 
read  ?  Give,  if  poMiblr.  a  case  of  transposed  memory  in  which  what 
happened  earlier  was  recalled  later,  and  what  bappcacd  later  wot  re- 
called csrlier. 

7.  Wbat  book  read  before  you  were  nine  years  ol  age  do  you  recall 
best? 

%.     Do  you  recall  pleasant  or  anpleoaant  experience*  bett«r? 

9.  What  studies  have  tie^t  derclopcd  your  memory? 

10.  Give  ■  condensed  account  of  any  cose  of  loss  of  memory  canaed 
by  a  blow  on  Ihc  bead,  r  (all  or  by  disease. 

ti.  Describe  (ull>  any  aid*  to  memory  which  you  bare  found  ase< 
lul.  How  do  you  6x  in  mind  and  recall  (a)  Gsnres,  dates,  ditnensions. 
(b)  forms  of  (aces,  microscopic  structures,  leaves,  crystals,  patterns, 
figures  on  tbe  wall,  carpet  or  dress.  phrKMS  111  music  and  the  cut  of 
dresses?  (c).  Ilow  do  yon  6x  and  recall  passagMi  of  prose  and  poetry, 
declamatioiiii,  aiid  rccilnlions?  Why  and  how  do  you  memorize  floe 
pasaages?  In  learning  foreign  latiKtitlces,  describe  devices  for  fixing 
new  forms  and  phrases.  Describe  your  syslem  of  tieepins  appoint- 
ments, What  memornndum  do  you  keep,  what  book  is  nscd  aiil  how 
do  yon  make  entries?  Asa  student,  how  lull  notes  do  yon  take  in  the 
class  room?  Row  wonld  you  teach  ■  boy  to  remember  tbinxa  on 
time?  Do  yon  store  up  facts  and  dates,  witfa  no  definite  idea  of  bow 
yon  will  nse  tbem  ? 

11.  Slate  cases  in  which  the  meaiory  ia  so  good  or  bad,  that  It 
weakens  tbc  other  powers  of  the  mind. 

ij.  Describe  cases  of  exceptioaa)  forgetfulncss  in  old  and  yonng, 
BtaimK  whether  it  was  due  to  distraction,  abstraction,  loss  of  mental 
power,  or  heredity. 

As  a  rule,  does  defect  in  memory  in  children  appear  in  the  field  o( 
things  done,  known  or  (elt? 
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14.  A*  you  advance  in  7C*r*  ilo  yon  lliid  the  iotcrva)  hctweva  tfa« 
povcr  to  ilclcrminc  wIi«tUvr  j-ou  li«vi-  bttd  an  cxpi?rk-uc«  and  tta« 
■bilitv  to  dcfiuc.  locate  and  name  the  experience  wiuer  or  narrower? 
Howl*  thiiiti  tbe  kiodcrgartcn,  high  iichoal,  college,  middle lHc,«Bd 
old  agti 

The  tabulation  required  almost  iaccssant  labor  for  6ve 
mouths.  The  results  were  first  tabulated'  upoo  two  rolb  of 
paper  whose  combiued  leugtli  was  fifty-iwo  feet  by  one  foot 
eight  inches  in  breadth.  A  second  tabulation  was  made  in 
which  the  memories  (which  could  be  rcsdily  studied  from  the 
first  labulution)  were  arranged  under  a  large  number  of  head- 
ings  (over  sixty),  these  headings  beiug  drawn  from  the  papers 
theoueU'es.  Such  topics  were  used  as  novel  occurrences,  re- 
peated or  protracted  occurrences,  gustatory  memories,  auditor}' 
memories,  memories  of  father,  mother,  brothers,  sisters,  more 
distant  relntiveii.  other  persons,  deaths  and  funerals,  sickness 
and  accidents  to  self,  sickness  and  accidents  to  others,  memories 
of  time,  number,  etc.  Under  novel  occurrences  or  single  im- 
pressions were  included  .such  memories  as.  seeing  the  ocean 
for  the  first  time,  drowning  a  cat,  pet  bird  died,  etc.  By  pro- 
tracted or  repeated  experiences  were  iuclude<l  such  memories 
as  bringing  water  for  mother  in  a  little  pail,  the  dress  a  person 
wore,  etc. 

To  this  topical  syllabus  1. 65S  replies  were  received  in  time 
for  tabulation.  Of  this  number  1,372  were  from  white  people; 
605  males  and  767  females.  iSi  were  from  negroes;  94  males 
and  SS  females.  104  returns  were  furnished  by  Indians;  64 
males  and  40  females.  The  Indians  represented  25  different 
tribes.  The  tabulations  were  made  according  to  age  in  periods 
as  follows:  I,  ages  1-4:  II,  ages  5-9;  III.  ages  lo-ii;  IV.  ages 
12-13:  V,  ages  14-15;  Vr,  ages  16-17;  VII,  ages  iS-19;  VIII, 
ages  ao-3<);  IX,  30-39,  etc.  The  last  decade  was  practically 
80-89,  although  a  few  males  and  one  female  90  years  of  age 
sent  returns,  which  were  tabulated  separately.  The  purpose 
iu  tabulating  two  year  periods  from  10-20  was  to  note  the 
changes  in  memory,  if  any  occurred,  during  this  period  of 
growth.  The  returns  furnished  many  memories  besides  the 
first  three.  While  the  whole  number  of  early  memories  did 
not  difier  essentially  in  character  from  the  first  three,  the  for- 
mer furnish  broader  data  for  safe  conclusions. 

The  youngest  child  whose  memory  was  obtained  was  eleven 
months  of  age.  She  had  appiirciitly  two  definite  memories. 
These  experiences  may  not  enter  into  the  list  of  permanent 
memories.     Yet  a  few  adults  state  that  they  remember  expe- 


■  I  am  indebted  to  my  wife  for  the  painvInkiDg  tabulations. 


WDIVlDtlAL  UtHORIBS. 


331 


riencesasearly  asone  >'«arof  age,*  and  no  dcBoitc  limit  can 
be  set  for  the  age  of  tbe  earliest  memories.  The  earliest  mem- 
nries  of  children  under  five  years  of  age  show  the  follo^ng 
range:  The  first  number  mentioned  tn  each  group  of  two  rep- 
reseuting  males,  and  tbe  second  number  females. 

Novel  occurrences  or  single  impressionii:  fifteen,  thirty-one; 
Protracted  or  repealed  occurrences:  sixteen,  nine;  Visual 
memories:  twelve,  sixteen;  Auditory;  four,  two;  Gmotional: 
one.  one;  Gustatory;  — ,  three:  Motor:  eight,  nine;  Tactile; 
one,  two;  Father:  two,  three;  Mother:  five,  one;  Grandparents: 
one.  — ;  Brother.s  and  sisters:  two.  one;  Playmates:  four,  one: 
Other  persons:  three,  two;  Temperature;  one.  — ;  Topograph- 
ical: seven,  two;  Logical:  six,  — ;  Clothing:  five,  one;  School: 
— ,  two;  Home:  — .  one;  Visitors:  — ,  two;  Visiting:  — ,  one; 
Running  away:  — ,  one;  Corporal  punishment:  — .  one;  Dolls; 
one,  nine;  Sickness  and  accidents  to  self:  five,  three;  Sickness 
and  accidents  to  others:  one.  — ;  Deaths  and  funerals:  one,  — ; 
Domestic  fowls  and  animals:  two,  three;  Prigbt:  one,  one; 
Colore:  three,  five;  Playthings:  foor.  {bar;  Gii^:  two,  seven, 
Christmas:  one,  six;  Playing:  one.  two;  Activity  of  others:  one; 
three;  Attendant  circumstauces:  one.  — ;  Intellectual:  one,  — ; 
Physical  pain:  one.  — ;  Number:  — ,  one;  Trees:  — ,  two;  Me- 
chanical: one,  — ;  Teasing  others:  one,  — ;  Time:  one,  — ; 
Where  slept:   one, — . 

It  will  be  seen  that  the  males  have  the  greatest  number  of 
memories  for  protracted  or  repealed  occurrences,  for  people  and 
clothing.  They  excel  also  in  topographical  and  logical  mem- 
ones.  The  females  have  ihe  better  memory  for  novel  occur- 
rences and  single  impresdons,  for  Christmas,  gifts,  and,  as 
would  be  expected,  for  dolls. 

In  the  5-9  period,  the  males  again  excel  in  the  memory  for 
protracted  and  repeated  occurrences,  the  females  for  no%'cl  oc- 
currences or  single  impressions.  The  motor  memories  here 
have  a  marked  increase  in  the  caite  of  the  females.  an<l  a  slight 
increase  for  the  males.  The  memory  for  all  persons  shows  a 
noticeable  iHcrea.se  with  the  females.  For  the  males  the  per- 
soual  racmor>'  improves  for  near  relatives  only.  In  the  case  of 
each  there  is  a  better  memory  for  the  activity  of  others. 

Id  the  next  period — age  10  and  ic — motor  memories  de- 
crease for  the  females  and  increase  for  the  males.  Memories  of 
near  relatives  increase  in  the  case  of  both,  while  memories  for 
other  persons  decrease.  Memories  of  sickness  and  accidents  to 
self  and  of  playing  arc  emphasized. 

In  the  12-13  pwiod  the  percentage  of  memories  for  aovel  oc- 


>  Tbi«  accordt  with  the  mcarcbcB  of  V.  and  C.  Henri. 
Scioocc  Monthly  for  Hay. 
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curreoces  decreases  iu  tlie  case  of  ihc  females,  wbile  those  for 
protTacted  experiences  increase.  Both  mutes  and  femalesithow 
a  decreaee  io  memories  for  near  relatives,  and  an  increase  in 
tboK  for  playmates  and  other  persons.  Siclciiess  and  accldetits 
to  self  are  rcincnilKrrtd  less  by  males  and  better  by  f<:maks  than 
in  the  prcccdiug  period.  Memory  for  the  activity  of  others  iu- 
crca.<«s  in  the  ca:^  of  the  males  and  decreases  in  the  case  of 
the  females. 

In  the  period  which  includes  those  fourteen  and  Bileen  years 
of  age  it  is  worthy  of  note  that  the  motor  memories  nearly  col- 
minate  for  the  males,  but  decrease  in  the  case  of  the  females. 
These  memories  seem  to  harmonize  with  thepsj-chicalaudphy.v- 
cal  life  of  the  period.  Mischievousness  and  dcstnictivencss  arc 
well  remembered.  The  males  have  a  decrease  iu  the  proportion 
of  memories  of  novel  occnrrencto*  and  an  increase  iu  those  for  re- 
peated occurrences.  The  reverse  Is  true  in  the  case  of  females. 
The  males  show  a  marked  decrease  in  niemoriea  for  relatives  and 
playmates  and  an  increase  in  those  for  other  iiersons.  Topo- 
graphical memories  increase  in  the  case  of  each,  as  do  visual 
and  auditory  memories. 

In  the  period  16-17  ^^^  relations  are  again  reversed  so  far  as 
novel  occurrences  and  protracted  experiences  are  concerned,  the 
females  showing  an  increase  in  memories  for  the  latter  and  ft 
decrease  for  the  former.  In  the  case  of  the  males  the  o|^- 
sile  is  true,  and  the  percentages  become  ei^sentially  the  same 
B«  in  the  period  13-13.  '^''^  f;.-m3le.s  show  a  slight  increniie 
ID  memory  for  all  near  relatives  and  playmates,  and  a  greater 
laCRue  io  memory  for  other  [tersons.  The  male:*  show  an 
Increase  in  memories  for  playmates  and  relatives,  and  s  de- 
crease iu  memories  for  other  persons.  Tlie  females  have  a 
marked  increase  in  the  memory  for  fears,  the  males  for  the 
activity  of  others. 

In  the  period  18-19  there  is  an  increase  in  the  visual  mem- 
ories fur  each  sex.  and  the  auditory  memory  of  the  females  im- 
proves. The  mcmor>'  for  the  activity  of  others  shows  an  increase 
in  the  case  of  each,  and  it  is  strongly  empha.Mxed  fur  the  mnlct. 
The  females  excel  in  the  proportion  of  memories  for  protracted 
or  repeated  occurrences,  and  the  males  in  that  for  novel  occur- 
rences and  sinti^le  imp[e--u(ions. 

Dr.  G.  Stautcy  Hall  and  Drs.  Lancaster,  Slarbuck  and 
others,  have  found  that  puberty  exerts  a  great  influence  upon 
the  entire  psychical  life.  In  order  to  lest  its  effect  upon 
memory  the  exact  pubertal  age  was  obtained  by  Miss  Williams 
of  no  females  who  had  answered  my  ciuestionnaire.  Oi  the 
1 10  cases,  in  37  puberty  occurs  In  the  period  of  best  memory: 
in  9  it  occurs  in  the  period  of  poorest  memor}*;  iu  50  it  occurs 
between  the  periods  of  best  and  poorest  memory;  in  14  it  occurs 
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After  xlit  jicikkIs  of  both  \icM  and  \Moiem  memory.  In  16  cases 
it  occurs  at  the  beginning  of  the  best  icmcmbcrcd  period.  la  4 
cases  il  occum  ai  tlie  close  of  the  liest  reuetubered  period.  In 
5  cases  it  marks  the  division  bclwt^cn  the  best  and  poorest 
memory.  In  two  others  it  occurs  at  the  doee  of  the  period  of 
poi.rr«  memory. 

The  returns  give  evidence  that  the  period  of  adolescence  is 
one  of  j^reat  psychical  awakening.  A  wide  range  of  memories 
are  fouml  at  this  time.  From  the  fouriecnlh  yeur  with  glrln 
and  the  fifteenth  with  boys,  the  auditory  memories  arc  strongly 
de\-eloped.  At  the  dawn  of  adolescence  the  motor  memory  of 
boys  nearly  culminates,  and  they  have  fewer  memories  of  sick- 
ness and  accidents  to  self.  During  this  time  the  memory  of 
otlien*  )x-rsoTi.s  niid  the  Activity  of  others  i.s  emphasized  in  ciLse 
of  both  boys  and  girls.  In  general  at  this  period  the  special 
sensory  memories  are  numerous,  and  it  is  the  golden  age  for 
motor  memories.  Now.  too,  the  memories  of  high  ideals,  self 
sacrifice  and  self  forgetfulness  arc  cherished.  Wider  interests 
than  self  and  immediate  friends  become  tlie  objects  of  reflection 
and  recollection. 

The  decade  30-29  >-''  perhaps  to  most  people  as  important  a 
deciide  ii»  any.  At  this  period  there  Is  a  marked  change  iu  the 
memory  content.  For  the  second  time  the  proportion  of  mem- 
ories fur  novel  occurrences  and  for  |)rotracled  or  repeated  ex- 
periences is  nearly  the  same  in  the  cu!ie  of  males  ami  females. 
The  males  show  a  noticeable  increase,  and  the  females  a 
marked  decrcaw  in  visual  memories.  The  same  is  true  of  the 
auditory  memories.  The  memory  for  grandparents  nearly  cul- 
minates in  the  case  of  the  females,  and  increases  in  the  case  of 
the  males.  The  females  show  an  increase  in  logical  memories, 
and  a  more  decided  increase  in  topographical  memories  than  do 
the  males.  Memories  of  .sickness  and  accidents  to  self  decrease 
with  the  males  and  increase  with  'he  females,  while  in  the  case 
of  both  there  is  relative  decline  in  the  memories  of  sickness  and 
accidents  to  others. 

In  thedccade  30-39  memories  involving  reflection  and  thought 
seemingly  ripen.  The  logical,  intellectual,  topographical  and 
visual  memories  for  the  males  culminate  here,  abo  those  for 
time,  number,  colors  and  father.  The  visual  and  auditor)- 
memories  of  the  femalcA  culminate,  white  the  intellectual,  logi- 
cal and  tojiographical  nearly  reach  the  zenith.  Memories  tot 
toy,  quarrels,  pride,  jealousy.  Christmas,  physical  pain  and 
weariness  di.<appenr.  The  predominant  memories  are  of  a 
thoughtful  cast.  This  b  a  conservative  period,  as  no  new  mem- 
ories are  introduced. 

In  the  dcca<tc  40-49  memories  for  persons  tend  to  fall  away. 
One  is  almost  surprised  to  Qnd  the  motor  memories  of  the 
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fenules  asccod  and  reach  their  maximum.    Their  tactile  mem- 
ories also  advance  and  culminate  in  tlie  next  [Kriod, 

In  the  dccsde  50-59  the  motor  memories  of  the  males  cul- 
minate and  again  appear  strong  from  So  to  89.  We  have  seeo 
that  tliey  nearly  reach  their  mnximum  at  14,  and  in  all  subse* 
qucnt  periods  they  arc  well  represented.  According  to  Ribot 
the  motor  elemetits  are  primary  in  all  emotions,  and  they  seem 
to  be  among  the  most  abiding  of  memories.  The  memory  of 
the  males  for  physical  pain  and  weariness  culminates  from  60 
to  691  that  of  both  maic:«  and  female.s  for  school  culminates 
f^om  70  to  79;  and  that  of  the  males  for  wearing  dresses  from 
[$01090.  The  boy's  first  trniisers  are  remembered  best  in  the 
■first  and  last  periods  of  his  life.  In  the  last  decade  the  chief 
classifications  are  stilt  represented,  but  it  is  noticeable  that  the 
anditoty  and  tactile  memories  entirely  disappear  in  this  i>criod. 
Memories  arc  no  longer  found  for  grandparents,  sickness  and 
aoHdents  to  self,  gi^s  and  Christmas.  Ou  the  other  hand 
visual  memories  and  those  for  near  relatives  are  well  repre- 
sented. 

As  already  stated  in  the  replies  to  the  iiiiestioRS  calling  for 
the  first  three  memories,  a  much  larger  number  than  three  was 
frequently  given.  Moreover  other  (questions  called  for  earliest 
memories  of  relatives,  playmates,  etc.,  so  that  a  much  larger 
number  of  memories  was  obtained  than  the  first  three  of  each 
i.lndivtdual.  White  ))erson.s  reported,  as  the  second  tabulation 
shows.  6.323  memories.  78  per  cent,  of  which  were  novel  oc- 
currences or  single  impressions,  and  22  [jer  cent,  protracted  or 
repeated  experiences.  The  males  had  76?i  per  cent,  memories 
for  novel  occurrences,  and  23  ^:i  per  cent,  for  repealed  impres- 
sions. With  them  the  memory  for  novel  occurrences  culminates 
in  period  VII,  ages  18  and  19,  when  they  constitute  83S  pcr 
cent.  of  all  memories.  With  females  the  memory  for  novel 
occurrence*  culminates  in  period  III.  ages  10 and  11. when  they 
constitute  89  per  cent,  of  all  memories.  They  drop  to  58J  per 
cent,  with  the  males  during  the  two  periods  70-79  and  80-89, 
but  rise  at  90  lo  84!  per  cent.  With  the  females  they  alsodrop 
to  581V  per  cent,  in  the  period  80-89. 

The  memories  of  repeated  occurrences  in  the  case  of  the 
males  culminate  in  the  first  period  (ages  1-4),  when  they  con- 
stitute 51 J  per  cent,  of  the  memories.  They  become  35^  per 
ceut.  in  period  X,  ages  40-49.  With  the  females  they  are  3Jj4 
per  cent,  in  the  first  period,  ages  1-4.  and  do  not  form  a  greater 
proportion  except  during  three  periods:  VII.  ages  18  and  19. 
when  they  Arc  578  per  cent,.  XI.  ages  50-59.  and  XIV.  ages 
80-90.  when  they  become  ^t-fis  aud  411*0  per  cent.,  respectively, 
uf  the  whole 

The  fact  that  different  memories  culminate  at  difierent  periods 
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may  bA[||||Uc3nt.  In  not  a  few  instances  tlic>-  seem  to  bear  a 
relation  to-tDe  whole  mental  life  of  the  period.  In  order  to 
determine  this  relation  more  definitely  we  shall  now  consider 
the  periods  when  the  memories  more  frecjiicutly  found  become 
a  chief  factor  and  reach  their  highest  percentage.  The  vixual 
memories  arc  37VJ  per  cent,  of  the  whole  for  the  males,  and 
31  per  cent,  for  the  femBlesi.  In  the  case  of  each  they  are  a 
targe  factor  in  the  lirst  period,  1-4.  when  the  child  is  exploring 
the  world.  Witli  both  males  aiid  females  they  culminate  in 
the  fourth  decade,  30-39.  In  this  period  ohtwrvacion  is  rip- 
est. In  the  case  of  ihc  males  the  percentage  is  low  in  the 
8th  and  9lh  decades — 70-89,  and  improves  in  the  tenth,  as  if 
second  sight  were  obtained.  The  AU<litory  memories  become 
accentuated  with  the  males  in  ]<criod  VI.  years  16  and  17,  and 
culminate  in  years  3039.  With  the  femidea  they  iKCome  em- 
pbasized  in  period  V.  years  14  and  15,  and  culminate  in  years 
30-39.  The  periods  of  culmination  are  epochs  when  the  audi- 
tory sense  is  much  used  ax  a  rule.  Men  and  women  are  busy, 
"  hear  what  is  Roing  on."  and  do  not  spend  much  lime  in 
reading.  It  i*  worthy  of  note  that  in  the  period  tfo-fi^  for  females 
and  the  90  period  for  males,  an  age  when  the  hearing  is  poor, 
there  are  no  auditory  memories.  The  motor  memories  come 
in  great  profusion  at  14  and  15  for  the  males.  At  thi»  period 
the  iiiotoi  memory  is  intensely  motor,  of  a  break  bone  and  acci- 
dent nature.  On  the  other  hand  with  the  females  at  this  period 
there  is  an  actual  falling  olT  of  4  per  cent,  in  mulor  memories. 
The  motor  memories,  however,  iu  case  of  the  males,  culminate 
in  yeani  50-59  by  n  margin  of  3J4  per  cent,  over  the  14  and  15 
period,  and  with  the  females  reach  their  maximum  at  40-49. 
Thi.s  may  not  easily  be  explained,  but  it  is  a  period  of  life 
when  activiliei!  have  fallen  away  little,  if  any.  and  nchie\'cmeat 
and  the  results  of  activity  are  the  objects  of  reflection. 

The  memories  of  hrothers,  sifters  and  playmates,  culminate 
in  the  seventh  period  for  females,  and  in  the  eighth  for  males, 
and  then  steadily  diminish  until  second  childhood  begins.  The 
memory  of  females  for  the  mother  exceeds  that  of  the  males  by 
4,'^  per  cent. .  while  males  have  a  better  memory  for  the  father 
than  females.  The  memories  of  the  males  for  their  grandpa- 
rents reach  the  highest  points  at  (a)  5-9,  (b)  30-39,  (c)  60-69; 
those  of  the  females  at  (a)  5-9,  (b)  30-39,  *od  (c)  50-59,  the 
years  (a)  when  they  have  most  to  do  with  their  grand- 
parents iu  their  own  home,  (b)  when  their  children  arc  small 
and  their  own  parents  first  become  grandparents,  (c)  when 
Ihey  become  grandparents  themselves.  The  natural  interval  of 
ten  years  between  the  ages  of  males  and  females  in  the  last  two 
cases  may  be  noted,  ^iemories  for  deaths  and  funerals  are  re- 
called by  the  females  almost  equally  well  in  the  years  from  60 
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Ift  9(h  uid  *iv  not  strongly  marked  bef<>re  thi.s  time.  Thoiie  or 
tbc  B«lcs  culminate  at  90,  but  arc  very  marked  from  70  tu  79. 
I«  it  aot  irac  that  the  memories  of  any  period  are  in  harmony 
vilfa  the  general  psychical  life  of  that  period,  and  do  the>-  not 
to  a  certain  extent  partake  of  its  qualities }    These  facts  sag- 

S;  that  what  15  remembered  does  not  priinartty  coiiKtitute 
site  nemorici,  but  a  memory  complex.  From  this  com- 
plex, at  Hibscquenl  periods  of  life,  those  parts  are  selected  out 
and  nude  diMiiict  which  are  en  rapport  with  what  may  be 
renacd  the  memory  tone  of  the  period;  r.  g.,  if  the  period  be 
00c  in  which  the  auditory  tieiise  Is  much  used,  or  be  one  of 
ntat  logical  activity,  auditor}'  or  logical  nicnion»  will  be  prom- 
ifnent.  This  hypothesis  explains  the  cases  of  iudividuals  in  whom 
nrtain  types  of  memor>'  art:  protiouticei:!.  It  alw  expluina  tbo«e 
at*  in  which  persons  assert  that  they  cannot  single  out  early 
aemories.  "  It  is  all  one  mass,"  they  say.  Such  minds  are  little 
given  to  rcRccttou  upon  the  distant  pasX.  They  have  not  tried 
to  separate  the  MUgle  elements  of  the  complex.  When  they 
couaeni  10  reflect  for  a  lime,  they  are  usually  able  to  difleren- 
tiate  aingle  elements  and  to  arrange  them  in  serial  order.  Yet 
what  these  elements  are  will  differ  with  the  age  of  the  indi> 
vidual  or  with  bis  memory  tone.  The  inemorii.-^  for  sickness 
and  accidents  to  self  culminate  for  the  females  in  years  12  and 
13,  and  for  the  males  in  years  14  and  15.  .Sickness  and  acci- 
dents of  others  arc  best  recalled  by  the  females  in  years  14  and 
15;  by  the  males  in  period  12  to  13.  Females  have  the  lietter 
inenMr}' for  sickness  and  accident.s  to  other.s.  Males  have  the 
better  memory  for  sickness  and  accidents  to  self.  The  ucliviUes 
of  others  arc  \x»\  recalled  by  both  males  and  females  in  the 
claung  jicriods  of  their  lives. 

In  tbe  general  average  for  the  whole  life  it  is  interesting  to 
note  that  the  females  have  a  slightly  higher  percentage  of 
viitual,  auditory,  gustatory  and  tactile  memories  than  the 
males.  The  gustatory  memory  is  3,^  per  cent,  for  the  females, 
and  culminates  in  the  lin<t  period,  while  among  the  males  it  is 
»K  per  cent.,  and  culminates  in  period  5-9.  Memories  for 
odors  arc  very  few.  I»eing  ^i  of  one  per  cent,  for  the  males,  and 
^  of  one  per  cent,  for  the  females.  The  males  have  two  per 
cent,  more  logical  memories.  The  females  have  from  3^  to  4 
per  cent,  better  memory  for  mother,  playmates  and  other  per- 
sons. They  have  T/;  per  cent,  better  recollection  of  brothers 
and  sisters,  and  7  per  cent,  less  of  topographical  memories  than 
llie  males.  Motor  memories,  father,  grandparents,  gifts,  play- 
things and  fears,  are  about  equally  recalled  by  each,  but  the 
females  have  double  the  memories  for  playing.  The  female 
memory  for  dolb  is  ji^j  per  cent.,  and  culminates  in  the  first 
period,  years  1-4,  when  it  U  S3>^   per  cent,  of  all  memories. 
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The  male  menior>-  for  clothing  is  6  per  cent,  the  females  7^ 
I«T  cent.  Th«  males  have  7  per  c«m.  «f  jwhool  memories,  the 
females  jj^  per  cent.  The  memories  of  ihc  males  for  home  are 
I  >4  per  cent.,  of  the  females  ("b  of  one  per  cent.  The  males 
have  nearly  8  per  cent,  of  memories  for  domestic  animals  and 
fiiw Is.  which  culminate  in  period  40-49:  the  females  have  only  2  }( 
per  cent,  of  such  memories,  which  ctilminute  in  period  50-59.  Time 
lias  3i^  of  memories  with  each.  Number  memories  are  i%  per 
cent,  for  the  males,  aud  a  little  less  than  one  per  cent,  for  the 
females.  Memories  of  colors  are  ^%  per  cent,  for  the  females. 
3J4  per  cent,  for  the  males.  The  males  have  2J  per  cent,  of 
memories  of  dentlLs  ami  funeral.t;  the  females  i^  per  cent. 
Memories  of  trees  arc  i  ],i  per  cent,  with  the  females,  and  J  of 
ODC  per  cent,  witli  the  males.  The  following  memories  sbaald 
also  be  mentioned:  Pictnre  taken;  pride:  visit  todentist:  qnar* 
rel.'f;  storms:  money:  jealousy;  shame:  lie:  selfishness:  curiosity; 
birthdays; being  lost;  deceit;  stealing;  picnics;  circus;  paradesand 
soldiers;  praise;  temperature;  visiting:  A}i  percent,  for  females. 
2%,  males;  visitors  2}i  per  cent,  for  females,  i^-  males;  re- 
proof, which  is  remembered  yi  as  well  as  corporal  punish- 
ment; running  away:  mud  pics;  crj-ing  and  grief:  anger;  attend- 
ant circumstances;  fishing:  swinging:  hair;  sliding;  physical 
pain;  fatigue;  malice;  losing  things;  being  praised;  enemy; 
birthday;  l&ughcd  at;  playing  horse;  imitation;  where  slept; 
destructiveness;  I>eing  ki-tted;  di.sobedieiice;  church;  wedding: 
surprise;  jealousy;  leasing:  mischief;  guilt:  blood;  charity:  re- 
venge; working:  supernatural:  love;  sorrow.  The  last  eight 
memories  are  found  for  the  first  time  at  senescence. 

The  average  age  for  the  three  earliest  memories  at  different 
periods  under  the  age  of  25  is  shown  by  the  cur%'es  here  given. 
The  continuation  of  the  same  curves  during  the  remaining  peri- 
ods is  described  in  Figs,  i  and  2.  The  three  lower  lines  repre- 
sent the  early  memory  of  the  male.'*,  and  the  up|)er  onei  of  the 
females.  The  heavy  line  represents  the  first  memory;  the  broken 
tine  the  second,  and  the  dotted  line  the  third  memories.  Distance 
to  the  right  represents  the  age  of  tliepcrwjnreiwrling:  distance 
upward  indicates  tlie  age  of  tiie  person  at  the  time  of  the  occur- 
rence remembered.  For  the  first  memory  during  the'entirc 
period,  it  is  less  than  three  years.  The  first  rise  in  the  curve 
is  naturally  marked  because  it  begins  low  at  the  age  of  one.  It 
drops  at  4J4  and  five  for  the  first  two  memories,  which  may  be 
due  to  some  acquired  aUlity  to  reflect  upon  the  past.  Children 
under  thi.s  nge  have  not  been  given  to  reflection,  and  it  is  very 
difficult  to  get  them  to  bring  forth  the  memories  which  later 
years  will  prove  that  they  already  possess.  There  ia  a  rise 
in  all  of  the  curves  at  adolescence  which  i.t  emphatic  in  the 
case  of  four  of  them.   This  sliows  that  from  the  age  of  13  to  15, 
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bosraand  girls  do  tint  recall  so  early  memories  as  others  do 
b^sre  smi   nftcr  this  period.     At  this  period  the  preseul  is 
large  and  the  future  makes  a  gtroug  appeal.     While  the  store- 
house of  memory  is  very  rich  row.  perhaps  the  temperament  or 
the  p5ychical  tone  is  now  wanting  iu  accordance  with  which 
painstaking  refleciton  calls  forth  the  earliest  e)(i)eriences.     At 
any  rate  the  earliest  memories  of  boys  at  the  age  of  14  average 
tlmoet  four  years,  and  for  the  girls  it  is  more  than  three.     At 
35  the  curve  for  the  males  dejweiids  and  approaches  two  years, 
which  is  the  average  age  for  the  first  memory  of  boys  at  nine 
and  6ve  years  of  age.     The  curve  for  the  earliest  ngc  of  the 
ftmaleE  descends  slightly  at  30  and  40.  and  then  fluctuates, 
rising  slightly  at  80  to  descend  again.   The  curve  for  the  males 
rises  at  70  and  descends  gradually,  later  terminating  in  the 
height  reached  at  6.  10  and  11. 

The  curv'es  for  the  second  and  third  memories  call  Ibrnodiii- 
cusMiou  AS  the  representation  is  apparent.     They  show,  how- 
ever, a  tendency  to  sympathize  with  the  first.     One  fact  seems 
clear  from  this  study:    There  is  not  a  prograwivc  fading-out  of 
mnnories  as  life  advances  and  declines.     The  range  of  subjects 
recalled  may  narrow  a  little  toward  the  close,  but  if  u  corre- 
sponding amount  of  data  could  be  gathered,  even  this  might 
he  doubtful.     The  ganulous  mode  of  talking  prevalent  among 
old  people  seems  to  be  due  lo  complete  associations  in  which 
few  petty  details  arc  omitted.     Moreover  the  memory  of  the 
aged  goes  back  practically  as  far  as  does  that  of  young  peo- 
ple,  and   is  as  clear  and   vivid.     On  the  farm  at  my  early 
hoine  is  a  trout  stream  whose  waters  are  clear  and  cold.     In 
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childhood  I  saw  the  tree-tops  and  mosses  mirrored  in  the  clear 
waters.  The  Mream  has  narrowed  down  a  little  owing  to  the 
cutting;  away  of  the  forrM.  The  brunches  now  reflected  there 
have  changed  somewhat,  not  by  time,  btil  by  elements  at  work 
in  time.  Ifin  old  a^e  I  see  them,  the  branches  may  be  the 
same,  hut  changed  a  liille  more,  Such  is  the  raemnr>'  stream, 
narrowed  a  little,  it  may  be.  in  the  paswng  years,  but  the  waters 
flowing  as  clear  a.-*  ever  from  ibe  »ame  springs,  mirror  the  old 
experiences. 

Compatiiig  the  Indian  males  with  the  white  male.<)  of  the 
same  period,  the  Indians  show  a  higher  {lercentagc  of  mem- 
ories for  hearing,  taste,  mother  and  playmates,  crying  and  grief, 
corporal  pnnishmenc.  trees.  tiuarreLs,  and  almost  dont>le  for 
domestic  fowls  and  animals  They  have  a  higher  percentage 
of  tactile  memories,  and  a  smaller  per  cent,  for  dress  and  per- 
sons not  relatives.  The  following  memories  arc  wholly  or 
chiefly  Indian:  Fiabing,  snakes,  squirrels,  negroes,  hunting 
(bow  and  arrows),  l^ikes  and  streams,  and  tobacco. 

Comparing  Indian  females  with  white  females  of  the  same 
age.  the  Indians  have  a  larger  percentage  of  auditory,  gusta- 
tory  and  motor  memories,  also  for  father,  mother,  playmates, 
fear  and  dolls;  much  greater  for  cr>'ing  and  grief,  and  double 
the  percentage  for  domestic  fowls  and  aniniaU.  They  have  a 
smaller  i>erccnlage  of  memories  for  persons  not  related,  dresses 
and  other  clothing,  fewer  topographical  and  logical  memories, 
and  less  for  sickness  and  acciileiiUt  to  self  and  others,  and  for 
the  activity  of  others.  The  following  memories  belong  wholly 
or  chiefly  to  the  Indians:  Lakes,  rivers,  wolves,  coons,  owls, 
fishing,  skating  and  negroes. 

The  Indians  who  scut  reiums  represent  25  different  tribes, 
and  may  be  considered  fairly  representative.  Some  of  the 
tribes  are  in  a  low  state  of  civilization,  but  many  came  from 
families  of  wealth  and  culture.  Many  of  these  memories  may 
be  termed  crystallized  racial  experiences,  and  the  question 
arises  whether  the  memory  tone  is  not  modified  by  atavistic 
tendencies.  As  will  l>e  seen  later,  their  memories  for  pleasant 
and  unpleasant  occurrences  savor  of  racial  experiences.  The 
curves  for  the  first  three  memories  of  both  males  and  females 
average  higher  than  those  of  the  whiles.  That  for  the  earliest 
memorj-  of  the  males  fluctuates  between  three  and  four  until 
tfae  age  of  21  is  reached.  At  this  point  it  drops  below  3,  rises 
from  31  to  33,  drops  again,  and  with  the  curve  for  the  second 
memory  reaches  its  lowest  point  at  26.  The  third  memory  for 
this  period  is  high.  The  curve  for  the  earliest  memory  of 
the  females  reaches  its  lowest  point  by  a  rapid  descent  at  35. 
The  second  and  third  memories  average  4  and  5,  respectively, 
and  are  liable  to  reach  the  age  of  nine. 
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Tlie  curves  for  »ge,  of  ttie  negroes,  at  the  tine  of  tbe  first 
three  memoncs  shovr  a  higher  average  than  those  for  tbe 
vhilcs.  The  earliest  memory  of  tlie  males  is  usually  found 
between  three  and  four.  The  curve  representing  it  is  lower 
than  3  at  tbe  ages  of  14  and  15;  it  also  descends  to  three 
at  the  SKVA  of  33.  14  and  27.  It  is  high  from  16  to  tS. 
and  culminates  at  33.  The  second  earliest  memory  ranges 
from  4  to  6,  but  at  the  age  of  14  drops  below  4.  The  curve 
fur  the  third  earliest  memory  fluctuates  from  ^'/i  to  9.  The 
curve  representing  the  earliest  memory  of  the  negro  females 
descends  to  3  at  the  age  of  35.  »nd  at  tbU  period  the  second 
earliest  memory*  dcMrends  to  3.  The  curve  for  the  first  is  higher 
at  the  aae  of  36,  when  it  is  4-f  -  Tbe  curve  for  tbe  third 
Lmemory  is  noticeably  high  during  the  period  from  14  to  16. 
PfThe  first  and  second  arc  high  from  15  to  17.  The  curve  for 
the  third  memor>'  is  high  again  from  19  to  35.  when  it  de- 
scends. The  cur%'e  for  the  second  memory,  like  that  for  the 
first,  falls  at  2a,  and  both  reach  a  very  low  point  at  35. 

The  negroes  do  not  neem  to  differentiate  the  memories  from 
the  memory  complex  until  late  in  life.   This  may  be  due  to  the 
poverty  of  the  mental  experience  in  early  life.     The  memory 
tone  is  monntonons.     Further  e\Hdence  of  this  is  a  strong  teii- 
Ldcncy  to  remember  by  comparison.     Such  an  event  occurred  in 
I"  Carfield'ii  or   in   Harrison's  administration,"  or  "after   I 
[veat  to  school,"     But  thir  best  educated  negroes,  as  would  be 
expected,  have  sharply  defined  and  well  differentiated  early  ex- 
periences.    Their  memories,   too,   have  less  of  the  grote.'tque 
character.     Tbe  story  of  hardships,  wrong  and  suacring  is 
deeply  imprinted  on  many  meiuorles. 

It  was  to  be  expected   that  the  negro  females  would  place 
emphasis  upon  dress.     The  racial  experience  also  crops  out. 
^One  could  hardly  find  an  Indian  or  white  child  afraid  of  a 
idy  sheep's  head  because  the  teeth  showed,  but  this  was  the 
trliest  memory  of  a  negress. 

The  replies  10  cjnestions  4  and  5  were  tabulated  together 
rith  replies  to  questions  aslccd  persons  past  fifty  years  of  age 
irding  the  decades  I>est  and  poorest  remembered,  The 
years  best  remembered  by  males  of  all  ages  are  the  i6lh  and 
17th,  which  are  equally  well  recalled.  The  ijlh  year  comes 
next,  followed  by  the  19th  and  14th  in  tbe  order  given.  The 
poorest  remembered  year  is  the  Sth.  and  the  second  poorest  tbe 
7th.  From  46  to  50  there  comes  a  tendency  to  remember  the 
last  4  years  or  the  last  decade  most  poorly,  and  the  red  lines 
representing  the  best  remembered  years,  and  the  black  lines 
representing  the  poorest  remembered  years  mingle  together. 
Alter  this  period,  as  a  rule,  the  la^st  4  year:^,  or  the  la.st  decade 
U  least  rememtjered.     There  are  notable  exceptions,  however. 
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A  few  represent  the  whole  life.  «fter  the  first  4  years,  as  best 
reotlted,  and  know  no  poorest  memor)-.  The  .slatemcul  is 
made  by  persons  past  So  that  tbcy  still  recall  passing  events 
well,  ill  which  they  iKcoine  interested,  and  to  whkb  they  give 
attention.  Middle  aged  people  frequently  designate  the  years 
2035  or  35-30  as  the  best  icueiuhered,  for  the  reason  that  iui* 
porUuit  cbnnges  were  then  occurring. 

The  poorest  remembered  year  for  the  females  also  is  the  8th, 
and  the  next  poorest  recalled  is  the  7th.  Their  best  remem- 
bered year  is  the  15th.  At  the  age  of  50  the  lines  representing 
the  best  and  poorest  recalled  years  mingle  freely,  and  after  this 
the  tendency  is  In  recall  the  last  4  years  or  the  last  decade 
with  the  greatest  difficulty.  Here,  too.  are  notable  exceptions. 
It  is  worthy  of  note  that  ilie  years  )K»orest  recalled  by  all  per- 
sons are  the  8th  and  7th  respectively.  For  all  persons  the 
years  best  recalled  are  those  characterized  by  the  great  ps>'chi- 
cal  and  mental  awakenings  of  adolescent  life.  It  is  true  that 
after  50,  proper  names,  at  least,  are  not  so  well  recalled.  Ao 
explanation  given  by  the  returns  is  that  middle  aged  people 
have  many  more  acquaintances  and  fewer  intimate  friends. 
The  early  memories  abate  little  to  the  last.  At  ev-erj'  period  at- 
tention and  interest  are  the  handmaids  of  memor>-. 

The  sixth  question  called  for  false  memories.  The  returns 
fully  justify  the  diECiission  in  a  previous  chapter  as  to  the  in- 
fluence of  dreams.  There  are  inverted  mcmnries.  and  defective 
tocalizatian  in  the  past  is  fairly  common.  The  period  16-19  is 
that  in  which  false  memories  are  most  common.  The  expe- 
rience at  this  age  is  fairly  common  to  both  sexes,  but  the  males 
are  able  to  give  fewer  detinitc  examples.  Vet. while  false  mem- 
ories are  more  common  at  this  period,  no  time  of  life  seems  Iree 
from  them, 

V.  P.,  f,,  *4!e  16.     Renil  of  robberv  in  ;mper,  ■ud  tnid  it  as  orcn. 

A.  N.,f.,iiKe  16.    Told  playmntcaitTcaTU,  kud  wa>  puniibcd  for  lying. 

A.  B.,  (.,  age  17.  Four  ycnro  at;a  I  drcamol  a  person  waa  dead,  and 
auppoMd  it  WR»  true  until  I  met  h«r  a  year  ago. 

M.  C.  f..  a|;e  17.  Dre«tned  of  a  fifc,  and  the  next  day  asked  if  a 
friend  ynnt  to  it. 

I..  C,  f.,  age  17,  Dr«nuie>:t  that  price  of  potatoes  had  sooe  up,  that 
iDOtber  bad  told  me  *a.     Found  oui  my  mistake  at  the  dtaoer  table- 

!■'.  C,  f.,  age  17.  Urcaincil  tuothcr  had  bougUt  iiic  a  new  dreaa. 
I,<Kiked  (or  it  all  over  tht  b<iu««. 

M.  D.,  f..  age  19.  Told  teacher  of  «  vtaii  to  Wnahinglon.  Had  never 
been  tbcic. 

II.  D..  f.,  age  17.  Dreamed  unele  bad  come  to  viait  na,  Next  nora- 
inK  asked  nianima  if  uncle  bud  come  down  to  ttreakfait  yet. 

T,,  f.,  at(c  9.  Miaiook  rvctii  near  close  ol  voyage  home  from  Scot- 
laul  to  have  tttcn  an  the  outwaid  voyage. 

M.,  (..  age  17.     Viiilcd  a  friend  Arc  anintBera  ago.     The  friend  vis- 
ited her  seven  ■ummer*  ago.    M.  Matea  that  ab«  made  tbe  firat  r^  ' 
antl  no  amount  of  ezplanationB  and  date*  change*  ber  mind. 
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T.,  m.,  age  19.  Mcaiber  of  (oot-bnil  team,  in  wriline  from  memorjr 
a  report  of  tbe  ksuicb  in  which  he  plnytil.  a(tcn  rcUtea  CTcnta  u  oc- 
cnmaK  at  the  tie|f inning  of  the  s'^mv  which,  as  a  matter  of  fact, 
occaiTcd  later.  Th:*  wu^roufcbt  to  bin  notice  by  ana  irbo  atood  on 
the  *1<1*  llnea  and  kept  ruutiiug  iiote«  ol  the  iiiame. 

P.  W..  m..  age  afi.  College  graduate.  Thought  «uat  told  nie  •ome- 
thing  coniinj!  home  from  a  funciil  8  or  10  year*  ago.  Recently 
iMmid  thnl  the  and  I  rcturard  Irom  the  funeral  In  different  car- 
riagea.  and  that  it  was  told  we  by  another  relative. 

A.  v.,  m.,  BKc  18.  Often  thou|;ht  I  wiu  at  n  feast  in  the  woods  before 
I  wa*  horn. 

R.  C.  m.,  age  ij.  Have  an  impression  of  having  done  aoiuething 
age*  before. 

C.  B.,  m.,  age  17.  Dreamed  there  waa  a  train  of  cart  in  the  ctoaet 
(or  me.  but  found  none. 

B.  It.,  m..  age  i4}i.  Dreamed  I  bod  a  bnahel  of  pennies,  but  could 
not  find  them. 

A.  H.,  m..  age  19,  Dreamed  of  landscapes  which  I  nercr  aaw.  They 
teemed  real. 

Some  of  the  dreams  may  remain  permanently  as  real,  but 
they  are  apt  to  be  corrccle<l  by  experience. 

Question  seven  called  for  the  book  read  before  the  age  of  9 
which  is  best  recalled.  Books  which  appeal  strongly  to  the 
imagination  constitute  a  large  portion  of  tho.sc  mentioned.  The 
inSuence  of  rhyme  also  apparently  aids  the  memory.  The  books 
most  frequeutly  nieiilioned,  180  in  uU,  fall  under  the  beading 
of  light  stories  and  nurscrj'  rhymes.  While  short  children's 
stories  are  included,  the  Mother  Goo-ie  Melodies,  Jack  and  the 
Beanstalk,  etc..  make  up  a  large  part  of  this  heading.  The 
younger  people,  especially,  recall  the  pictured  storj-  books 
which  they  have  seen  in  rich  profusion.  Here  might  have  been 
placed  Little  Ixtrd  Fauntlcroy,  mentioned  by  14,  and  Babes  iu 
the  Woods,  by  3. 

The  second  division  comprises  novels  which  lead  school 
books  by  the  slight  margin  of  92  to  90.  The  list  of  novels  is 
largely  incre,a.sed,  however,  by  books  mentioned  separately, 
and  which  were  not  inchidcd  in  the  above  estimate.  Such  are 
Pilgrim's  Progress  remembered  by  20.  Black  Beauty  by  17, 
Uncle  Tom's  Cabin  14.  Oliver  Twist  3.  Beautiful  Joe  i,  Tom 
Brown's  School  Days  1,  Rip  Van  Winkle  3. 

Fairy  Tale?^  by  Giimni,  Auderseu  and  others,  come  next,  82, 
not  including  Cindcrilla  25,  jVrabiaa  Nights  5,  j^op's  Fables 
2,  Blue  Beards. 

Ketttniing  to  novels  one  separated  trom  the  general  list  is 
designated  almost  as  many  times  as  are  all  other  novels.  It  is 
Robinson  CTUSoe  mentioned  7 1  t  inies,  Tlie  Swiss  Family  Robin- 
son is  mentioned  25  times,  Gulliver's  Travels  twice.  Of  other 
books  Bible  stories  are  designated  by  43.  didactic  works  by  11 , 
biography  by  14.  history  by  13,  natural  history*  by  16.  Little 
Meo  by  Miss  Alcoit  ia  mentioned  by  9,  and  Little  Women  by 
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^           16.     A  middles  aged  man  writes  that  be  recalls  Little  Men  bet-        ^^H 
^^1            ter  than  Any  liook  he  has  ever  read.     Es^.iy.4  are  mentioned  by        ^^H 
^H            3.  Moody  and  Sankey  Hymn  Uouk  by  1.    The  Scrap  Itook  and        ^^M 
^H            Brownies  have  one  vote  each.     Peck's  B&d  Boy  is  mentioned        ^^M 

^H              The  pedagogical  significance  is  unmistakable.  Wbat  appeals       ^^M 
^^M            to  the  child's  imagioatton  interests  him,  and  as  a  result  remains        ^^H 
^^1            In  memory.     Historical  and  didactic  novels  arc  most  potent  of        ^^H 
^H            the  permanent  influences,     Scolt  and  Lord  Lytton.  not  men-        ^^M 
^H            tioned  here,  if  read  early  will  l>e  rememliered.  The  Bible  stories        ^^H 
^^^            are  tfae  portions  of  sacred  Scripture  best  suited   to  the  child.         ^^H 
^^B            Biography  is  well  remembered  and  most  instructive.     There        ^^H 
^H            could  be  no  better  reading  to  app«^al  to  the  permanent  interest        ^^M 
^H           of  the  yotmg,  than  some  of  the  best  of  Jowelt's  Dialogncs  of       ^^M 
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^H                ' '  The  thought  of  our  post  lives  in  me  doth  breed  perpetual         ^^M 
^H            benediction. '                                                                                              ^^M 
^^M               A  large  number  of  replies  were  received  to  the  iuquiry,  "  do         ^^H 
^H            you  reiiieniher  pleasant  or  unpleasant  experiences  better?"  The        ^^M 
^H            "PI'^^  ""^  illustrated  by  the  curves  here  sivco.                                    ^^M 
^^M               The  figures  at  the  lx>tIoni  give  the  uge  of  the  pcr.son-t  inter*         ^^H 
^^M           viewed;  the  height  of  the  curves  gives  the  relative  number  of        ^^H 
^^M           replies;  the  heavy  lines  represeuting   those  who  remember  the         ^^H 
^H            pleasant  better,  the  liruken  linc>  those  who  remember  the  un-         ^^M 
^H            pleasant  better,  and  the  dotted  lines  the  number  who  could         ^^M 
^^M           make  no  choice.    It  is  the  relative  rise  of  the  ctir\-es  represent-         ^^| 
^^M            ing  the  plciusant  and  unpleasant  memories,  and  notthcabsolute        ^^| 
^H           rise  of  one  at  any  poiut  ot  poiuU  that  is  significant.                           ^^M 
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ia  the  case  of  the  males,  the  curve  for  unpleasant  memories  is 
the  higher,  after  which  the  pleasant  memories  are  in  the  as- 
cendency. After  the  age  of  30,  unpleasant  memories  are  little 
recalled  by  the  males. 

The  unpleasant  memories  have  a  larger  share  in  the  woman's 
mental  life  than  in  that  of  the  man. 
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Currci  reprt9«DtIa^  the  pleasBDt  and  unpleasant  memoriFi  of  white  fcmalea. 

The  unpleasant  memories  play  the  important  r&le  in  the  case 
of  the  Indian  and  Negro  males.  One  can  hardly  fail  to  see  in 
it  a  suggestion  of  persecution  and  slavery.  The  Indian  females 
show  a  slight  tendency  toward  remembering  unpleasant  expe- 
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riences  best,  and  share  the  sorrowful  experience-i  of  Uieir 

I'ig-  V. 

~  Pig.  VI. 


*  ■  m  n  ir  t*i^littnt*ltttl*tttt/9 


CuTvt*  renrtKiiiiae  »>«  pltsHut  mud  ua-)  Curve*  itpnicudnK  Ilic  plisxnl  ■ndiin- 
plelMDI  memcuTctof  inilinn  nnlt*.      I     ploiuiil  nemoilcioi  ladUn  Ivnulca. 

brothers.  On  the  other  hnnd.  in  the  case  of  the  negro  lemales, 
tupleuant  experiences  play  a  very  minor  part  indeed.  With 
them  a  dress  of  striking  color  appears  easily  to  efface  grief. 

Pin-  VIII. 
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Cnrvct  rcpnsmUos  Ihe  nlMMtil  Bod  uii.|Curv»icpT«eatiiu[lli«ptc*asiitaDdna' 
pICBPBDl  RicmoHieB  of  NriTTO  nulr*-      [    pltsMDI  mcinoriet  of  Pcryn  fcmmlcA, 

For  many  years  the  warning  against  memoriter  work  has 
been  so  persistent  that  one  almost  fccis  like  apologizing  for  ask- 
ing the  (juestton —  'what  studies  have  be.sl  developed  your 
memory?"  The  thesis  that  memory  ought  not  to  be  trained 
lias  been  supplemented  by  the  other  that  it  cannot  be  trained. 
These  ideas  have  made  for  advancement.  They  have  also 
wrought  injurj'.  Have  college  students  the  ability  to-day  that 
Ihey  had  fifteen  years  ago.  to  reproduce  an  author's  thought 
and  to  think  while  upon  their  feet  ?  The  question  in  the  topi- 
cal syllabus  called  forth  a  great  number  of  replies.  Almost  all 
of  the  studies  in  the  curricula  of  High  Schools,  Normal  Schools 
and  Colleges  arc  mentioned.  We  must  allow  for  the  fact  Ibal 
studies  most  commonly  pursued  will  be  mentioned  most  fre- 
quently. History  easily  takes  the  precedence.  l>eing  nicntioued 
339  times.  Some  specify  learning  the  dates,  but  with  the  great 
majority  the  work  of  fixing  the  salient  points  at  different 
epochs,  and  wide  collateral  reading,  are  believed  to  have  aided 
the  memory.  It  is  but  natural  that  a  close  ally,  geocraphy, 
should  come  next.  It  is  mentioned  147  times.  Arithtn^' 
comes  next,  having   124  votes.     Many  spedfy  the  comtr 
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of  the  rule*  and  tables.  The  iMvs  for  dcnorainnte  niimben 
form  an  admirable  mcmor>'  drill.  Geometry  is  memioncd  66 
times,  and  algebra  37  times,  while  mathematics  is  mentioned 
55  times.  In  certain  schools  n-hcrc  mathematics  arc  well 
taiight  they  have  a  large  percemsKe  of  votes.  I^tin  is  men- 
tioned 67  times,  Mime  add  "'  when  tnught  in  the  old  way,"  No 
other  language  is  to  be  compared  with  tbe  Latin  in  the  num- 
ber of  its  adherents,  alttioiiKh  Greelc  is  inenlioiied  8  times, 
(many  more  have  studied  Latin  than  Greek).  French  7  times, 
German  twice,  and  Language  by  19.  If  thi.4  be  true  of  foreign 
langunj^ea  we  are  not  surprised  to  6nd  that  Ivngli^h  Literature 
has  74  votes.  Kngli^h  grammar  47,  poetry  45.  general  reading 
36,  recitations  and  declamations  30.  Many  state  that  their 
memory  has  Ijcen  improved  by  memorixing  gems  of  literature. 
Spelling  is  mentioned  37  times,  science  (general  science)  is 
mentioned;  clieniistry  and  pliysiiat  are  each  named  5  times, 
physiology  14  times,  Itolany  twice,  and  zoology  three  times. 
Music  is  mentioned  8  times.  Other  studies  named  are  Moral  Phi- 
losophy I,  Psychology  11.  Drawing  i,  Calccliismj,  Bible  verses 
9,  Pedagogy  I.  Political  Economy  and  Civil  Government  i  each. 
The  Indians  mention  short-band  and  phonography  as  helpful  in 
training  the  memory.  They  also  give  other  studies  mentioned 
by  the  whites.  The  ucgrocs,  with  two  exceptions,  refer  to 
text-books  and  other  books  mentioned  by  the  whites.  It  is 
probably  true,  as  stated  in  another  chapter,  that  nature  assigns 
memory  limits  to  each  individual.  There  is  as  little  doubt  that 
within  the  limits  luwigued  by  natnrc  the  memory  is  susceptible 
to  training,  and  15  developed  more  by  some  studies  than  by 
others. 

The  retiuest  contained  under  heading  10  of  the  syllabus—' 
"  give  a  condensed  account  of  any  case  of  loss  of  memory 
caused  by  a  blow  on  the  head,  a  fall,  or  by  disease,"  elicited  a 
number  of  suggestive  replies.  These  results  are  not  significant 
as  compared  with  the  carefully  collated  results  in  chapter  3, 
stodied  under  medical  suiwrvision.  They  show,  however,  that 
loss  of  mcmor>-  due  to  traumatism  and  disease  are  fairly  com- 
mon and  carefully  observed  by  the  folk  cousdousuess.  In- 
stances given  are  as  follows: 

I.J.,  m.  Ilcsd  injured  daring  foot-bnll  ([■>■»«.  Conld  not  rctBcm- 
bCT  tigual*, 

Grnnclmother  in  uaual  bcalth  lost  «11  ineinory  tor  Iji  daj's. 

M.,  (.  Snffeicd  ncnou*  prostimioa,  hod  lo  lenm  A.  B.  C.'*  over. 
She  attcrwAril  hccnme  >  High  Scliool  tcnclicT,  but  was  forf[«-tful. 

B.  G..  (-,  Age  19.  CroMing  the  ocean  forgot  all  bad  learned.  It  came 
back  at  age  of  ij. 

M.,  (.,  ag«  73i.  Broke  arin.  Next  day  asked  wby  it  was  tied  Up, 
Ifad  forgotlen  the  uame  of  tbe  puMy  cot,  etc. 

B.,  age  8.    Scarlet  fever,  forgot  everything,  and  had  to  learn  orer. 
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A  titimbcrof  !fl*UDc«*  wereRiTcn  in  witlch  the  awODdary  aaiorastic 
noEcmcDlH  ol  cliililirn  were  lo«t  by  tliicane. 

E.,  to.,  age  ».     Aflcr  a  fercr  lie  had  to  le«rti  to  w«lk  over  mKaiu. 

Mas  fell.  He  dM  aot  know  hi*  own  name  lor  3  y«ara.  After  tbe 
death  of  hU  wifr  it  all  come  back  to  him, 

Man  fairly  educated,  after  typhoid  (ever  had  to  learn  to  apell. 

M.  W.  PclI  dovn  stain  three  ycaiti  ai;o.  Cannot  rcmcinbet  name! 
■iucv,  nor  can  hv  idciitily  persons. 

P.    Can  recall  nothing  which  trnntpired  befot*  an  illncaa  at  6. 

Child  fcl)  from  bam.     FoT);ot  beinK  o"  ^^'  bam. 

Qtiinine  aRcclii  the  memory  of  one- 

L.  L..  f.,  age  ij,  Croii^cd  Vaciiic  Ocean  at  4.  *ick,  forgot  ChiaaM 
langinge.     It  cam«  back  ui>oii  return  to  China  1  yeara  laiar. 

That  the  mcnior>'  is  aScctcd  by  the  stale  of  tbe  pliygjcal  health 
i»a  widespread,  popular  belief,  dtic  to  expcrieocc.  A  "close, 
stufiy  room,"  and  "  laclc  of  mental  power  dtie  to  btigne,"  are 
mentioned  as  prejudicial  to  a  Kood  memory. 

P..  M..  (..  BKc  iS.  Broke  limb  at  9,  look  chloraform.  Meinorj  for 
rear*  1-9  poorer  *lncc.  She  altibutei  it  to  the  chloroform.  Oth«ra 
Dclicve  that  chlocolorm  baa  affected  their  memory. 

H.  K..  Indian,  age  14.  "  I  waa  playing  looi-ball,  and  once  while 
rnunkog  nitb  lb«  ImII  I  waa  tackled  by  au  opponent,  who  threw  loeos 
the  flat  of  inyb«ck.wllh  hi*  own  wrijcht  on  lopol  nic.  my  hfiu\  siriklng 
Iherroand  at  tbe  »ame  time  or  a  little  before  my  body  did.  t  got  up 
in  a  little  while,  laid  t  was  not  hurt  for  I  felt  no  pain,  ao  they  began 
playing.  They  called  the  algnals  and  I  atood  atlll.  I  could  not  place 
the  mcaninK  of  the  nnmbera.  I  did  not  even  know  my  own  number. 
■o  after  the  play  wan  mode  1  stepped  to  tbe  other 'half.back  '  ana 
asked  him  what  my  number  wa».  Before  the  fall  t  knew  the  aignali 
a*  well  at  any  man  on  the  team.  Of  courte  I  had  to  retire  from  the 
(iehl.  I  could  not  rvnicmbci  from  one  minntc  to  the  next,  t  knew 
what  I  waa  doing,  and  knew  at  the  time  that  1  could  not  remember  a 
tbin|[.  There  were  three  days  that  t  conid  not  remember  aaythinK.  It 
tnataccnied  that  «  iloor  would  ahnt  on  cvervtbing  I  did,  and  In  leM 
than  a  minute  I  would  bedoini;  the  aame  thing  orcr  again." 

A  well  known  pedagogical  principle  l»  that  vivid  impressions 
Are  ea&iiy  recalled.  With  frequency,  recency,  and  emotional 
congruity,  vividness  playft  an  iuportant  r6te  in  association.  Id 
order  to  test  the  abiding  character  of  a  vivid  experience  179 
middle  aged  and  aged  people  were  asked  in  [>ersoTial  interviews 
the  following  (jiicstion;  "  Do  you  recall  where  yon  wtrc  when  yoti 
heard  tlial  Lincoln  was  sliot?"  An  affinnativc  answer  re<iiiire<I 
the  exact  location,  an  example  of  which  is  the  following  reply: 
"My  father  and  I  were  on  the  rood  to  A —  in  the  State  of 
Maine  to  purchase  the  'fixings'  needed  for  my  graduation. 
When  we  were  driving  <lown  a  steep  hill  into  the  city  we  felt 
that  something  was  wrong.  Everybody  looked  so  sad,  and 
there  was  such  terrible  excitement  that  my  father  stopped  hia 
horse,  and  leaning  from  the  carriage  called:  "  What  is  it.  my 
friends^  What  lia^i  happened?'  '  Haven't  you  heard?'  was  the 
reply — '  Lincoln  has  been  assasdnated.'  The  lines  fell  from  my 
Other's  limp  hands,  and  with  tears  streaming  from  his  eyes  he 
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sat  as  one  bereft  of  motion.  Wc  were  far  from  botne,  and  much 
tnu.st  be  dotie,  so  he  rallied  after  a  lime,  and  we  finished  our 
work  as  well  as  our  htavy  hearts  would  allow." 

Not  all  the  replies  were  so  vivid  as  this  one.  but  only  those 
were  accounted  a.s  affirmative  which  contained  fiicts  as  to  time 
or  day,  C3tact  location,  and  who  told  them. 

J.  P.,  age  76.  1  was  Btaiitling  by  the  Btove  getting  diuner,  aif  hu«- 
tMDd  came  in  and  told  mc. 

H.  B.,  as*  79-  '  ^*^  urtiiii);  vtit  a  loie  buiih  by  ilic  door.  My  tiuii- 
band  came  in  (be  yard  nud  told  nie.    It  was  about  11  o'clock  a.  m. 

H.  R.,  nge  jy  we  were  catiaK  dinner.  No  one  ale  mocta  after  we 
beard  of  it. 

J.  T.,  age  73.  I  was  Sxiu)*  fence,  can  go  within  a  rod  of  tbe  place 
where  I  otood.  Mr.  W.  came  nioiifc  and  told  mc.  Il  waa  9  or  10  o'clock 
in  tbc  moniliix, 

L.  B.,  age  S4.  Il  wa«  in  the  forenoon;  we  were  at  work  OB  111*  toad 
by  K.'i  milli;  a  man  driving  pa>t  lold  us. 

Of  the  179  persons  interviewed,  127  replied  in  the  affirma- 
tive, and  were  able  to  give  full  particulars;  51  replied  in  the 
negative.  A  few  who  gave  a  negative  reply  recalled  where 
they  were  when  they  heard  of  Garfield's  death.  Inasmuch  aa 
33  years  have  elapsed  since  Lincoln's  death  the  number  who 
made  an  affirmative  reply  must  be  considered  large,  and  bears 
testimony  to  iht  abiding  character  of  vivid  exijeriences. 

Many  helpful  pedagogical  suggestions  were  received  from  High 
Scliool,  Kormal  and  CuUege  students  in  reply  to  question  11. 
Figures  are  mentally  represented  asclearly  as  possible, — a  "  pict- 
ure of  them  as  they  look  printed  or  written."  A  child  thought  of 
the  figure.s  to  be  carried  iu  division  as  "gone  Up  in  the  attic." 
He  would  '  call  up  attic  to  see  if  anything  was  there."  One 
"  locate-i  them  on  a  certaiu  page  of  a  book."  Several  "  write 
them  a  few  times,"  Association  helps.  A  college  student 
writes.  "  1  associate  figures  with  what  is  familiar.  If  I  hear 
that  Mr,  A.  receives  $5,000  salary,  I  .say  to  myself  that  is5  times 
as  much  as  my  old  school  teacher  got.  After  this  the  salary  is 
easily  recalled."  Place  localization,  and  association  are  chiefly 
relied  n|}on.  Some  have  a  kind  of  mnemonic  system,  and  group 
or  reverse  the  numbers.  One  associates  the  figure  8  with  a 
doughnut,  3,1416,  the  ratio  between  the  diacittcr  and  the  cir- 
cumference of  a  circlets  fixed  by  serial  association,  repeating 
the  figures  in  order.  3. — 1.4.1.6.  (3,  one  4,  one  6).  Thcsame 
aids  are  employed  for  dimensions.  The  most  efficient  mnemonic 
aids  for  dales  is  to  associate  them  with  important  events,  e.  g., 
1492,  1776,  etc.  Dates  ofmiuor  importance  are  associated  with 
these.  Charts  arc  recommended.  Some  make  rhymes  for  dates, 
gelling  the  idea,  perhaps,  from  the  way  the  presidents  or  the 
rulers  of  England  are  remembered.  One  sees  figures  in  a  wind- 
ing row. 


INDIVtDDAL  MBMORIBS. 


»49 


Paces  are  recalled  by  types.  After  fixing  the  type  to  which 
it  belongs,  (he  eyes,  hair,  nose.  cbc<.-lc-bonc«,  complexion  and 
scars  are  noted.  A  college  student  writes:  "I  try  to  trace  a 
reNcnibtance  between  a  strange  face  nnd  one  I  know."  A  mid- 
dle aged  woman  takes  careful  notice  of  tbe  band.  She  has  a 
Eor  memory  for  facei,  but  can  often  locate  tlie  person  by  the 
nd.  A  normal  student  writes  the  inilial  of  the  person  or 
place  on  the  left  hand.  After  it  has  been  erased  she  still  vis- 
nnlbes  it  there.  One  analyzes  the  features.  "  If  any  feature 
resembles  a  well  known  face  it  is  easily  recalled," 

Microscopic  structures  and  crystals  are  fixed  by  drawing 
them.  Drawing  is  the  chief  aid.  Here,  too.  clear  viKiialisa- 
tion  counts.  ""  I  see  them  Hoating  before  my  eyes."  I.ocali- 
ution  in  place  is  a  help. 

Leaves  are  remeniliered  by  the  form,  color,  number  of  lobes, 
the  veiuing,  margins,  and  by  comparing  them  with  other 
leaves,  Figures  of  wnll-pni>er  and  carpet*  are  associated  with 
the  room,  house,  or  arc  localized  in  time.  Here  forms  arcalso 
fixed  by  drawing,  "  even  by  tracing  Iheni  in  the  air."  The 
color,  ^ape,  and  above  all  striking  cbaracleristks  of  figures 
are  noticed. 

Phrases  in  music  are  recalled  by  playing,  or  by  attempting 
lo  play,  or  by  humming  the  tune,  College  student,  m..  age 
32.  "I  recall  the  time  inlerval.t  and  nole  the  first  part  of  the 
theme;  I  recall  the  rest  by  association."  I'cmalc,  age  17.  nor- 
mal student  writes:  "  I  remember  phrases  in  music  by  thinking 
if  they  are  similar  to  phm-scs  in  any  Aelections  that  I  have 
beard,"  Constant  repetition  and  association  of  the  selection 
with  the  perM}n  who  played  or  sung  it  are  helps  frequently 
used.  "  If  1  get  one  measure  as  tone, — be  it  first  or  last, — the 
rest  comes  without  effort."  Female,  age  34,  recalls  sounds, 
not  appearance  of  notes.  Her  memor>'  for  rounds  was  strength- 
ened by  taking  music  lessons.  One  recalls  music  by  an  imag- 
iaary  curved  line  going  up  and  down  with  the  tone.  One 
thinks  of  whole  rests  as  heavier  than  half  reMs,  and  conse- 
quently falling  Mow  the  line.  One  boy  thinks  of  the  notes 
as  Chinese  climbing  a  fence.  With  another  it  is  secondary- 
automatic, — "my  fingers  remember  the  music."  The  Indians 
find  that  sheer  de term i nation  helps  them  to  remember  music, 
as  other  experiences. 

The  negro  males  gave. — by  sound,  visualizing,  position  of 
notes  on  the  staff,  some  initial  note  is  the  key  to  the  whole, 
music  just  comes  up.  Negro  females  remember  (a)  phrases  in 
music  by  accent,  (b)  by  sounds,  time  and  words,  (c)  where 
they  saw  them  Inst,  (d)  by  mental  picture  of  the  note*.  The 
iamiliar  mnemonic  sentences  are  given  for  sharps,  flats  and 
keys:  "God  deluged  all  earth  by  floods,"  "  Foolish  boys  er* 
JotmMAL— 6 
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apple  dumpUogs  greedily,"  "Fred  Coburo  goes  down  after 
each  boy." 

It  is  worthy  of  note  that  some  excellent  musicians  recall 
music  better  after  ao  interval,  They  cannot  immcdtalely  re- 
prodnce  It  if  ihey  have  enjoyed  it  intensely.  Sometimes  an 
inter\'&I  of  a  day  or  two  is  necessarj-  in  order  to  recall  it  well. 
It  is  (juite  pos&ible  that  tlieic  is.  a  modilicatiou  of  the  basilar 
membrane  which  serves  as  a  basis  for  subsequent  recall.  Fur- 
thermore it  is  true  that  many  people  find  that  a  time  interval 
is  uecessaty  to  recall  well  any  experience.  E.  C,  f..  age  17. 
recalls  better  now  what  happened  in  all  school  grades  than 
when  she  was  younger.  Male,  age  20,  "  1  can  defiiie  and 
locate  my  former  ex|>eriences  better  now  than  1  could  a  year 
or  so  after  they  happened."  Female,  age  19,  "I  can  recall 
now  things  that  happened  S  or  10  years  ago, which  I  could  not 
recall  4  years  ago."  Apart  from  a  maturcr  mind  perspective 
seems  to  be  ncceraary  to  many  in  order  that  they  may  have  a 
good  memory. 

The  cut  of  dresses  is  recalled  by  association  with  the  petson 
who  wore  the  garmeut.  New  features  are  noted.  The  differ- 
ent parts,  as  neck,  yoke  and  skirt,  are  studied  by  one.  Asso- 
ciation with  place  and  person  is  the  chief  aid. 

Passages  of  prose  and  declamations  are  memorized  by  paying 
attention  to  the  thought.  After  the  thought  is  fixed  it  easily 
clothe:^  ilMlf  in  language.  Mot  a  few,  howex'er,  memorize  me- 
chanically, attention  being  especially  paid  to  the  beginnings 
and  endings  of  sentences.  Repetition  and  reading  aloud  are 
frequently  mentioned.  Clear  mental  representation  and  a  purely 
local  memory  are  of  serx'ice.  Male,  17.  "I  usually  memorize 
by  imprtuliug  the  object  and  its  surroundings  ou  my  miml  like 
a  negative.  In  memorizing  I,ew  Wallace's  "chariot  race." 
comprising  16  pages.  1  read  it  through  twelve  times.  I  im- 
printed the  photiigraph  of  the  pRge  on  my  miud,  and  then  read 
what  I  saw."  In  poetry  the  answers  bear  out  the  conclusions 
ot  Ebbingh3u.<i  and  Miiller  and  Schumau,  as  to  the  inSuence  of 
rhythm.  It  plays  the  chief  r&Ie.  One  i.s  aided  by  Sxingupon 
the  initial  letters  of  each  line.  Another  gets  the  thought. 
"  and  the  words  which  are  so  closely  associatetl  with  thought 
in  poetrj'  come  of  their  own  accord."  Repeating  aloud  is  of 
se^^'ice,  but  form  and  structure  are  usually  mentioned  as  the 
essentials  to  be  considered.  Practice  improves.  One  learns 
easily  who  memorizes  a  selection  ever)'  day  and  rehearses  all  at 
the  close  of  the  week.  A  college  student  writes,  "  first  of  all  a 
feeling  of  confidence  is  necessary  in  all  recollection.  Doubt 
breaks  the  train."     The  memory  must  be  trusted. 

Much  the  same  suggestions  are  given  as  to  the  manner  of 
memorizing  fine  passages.     Slow  repetition  aids  one  or  two. 
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Tbc  reasons  given  for  memorizing  these  passages  arc  (a)  beaaty 
of  thouglit.  (b)  beauty  of  expression.  "  Tbe  author  expresses 
the  thought  better  than  I  caw,"  "  When  dcprcs^d  these  beau- 
tiful parages  come  up  aud  encourage  me."  Other  reasons  are: 
■'  To  enrich  my  mental  life,"  "prevents  day-dreaming."  "con- 
venient when  no  book  is  at  hand,"  "  for  pleasure  and  enjoy- 
ment ' '  is  an  answer  repeated  frequently. 

Few  devices  were  given  for  fixing  forms  and  phrases  of  for- 
eign languages.  Comparison  with  similar  phrases  and  forms 
in  the  mother  tongue  is  found  to  be  sen'lceable.  E\*en  where 
the  native  language  is  as  poor  as  the  Indian  this  device  is 
found  useful.  Tbc  less  ^miliar  are  associated  with  tbe  better 
known.  The  l>eginning  of  the  ]Ut  of  German  prep08ition.>i,  aus, 
bei,  mit,  nacb.  etc.,  arc  associated  by  one  with  the  phrase 
"  ihe  house  by  the  meat-market." 

A  large  number  of  dtvicts  arc  given  for  keeping  apjwint- 
ments.  Females  change  rings,  insert  paper  under  a  ring,  pin 
paper  on  dress,  etc.  There  are  other  favorite  mechanical  de- 
vices. Chairs  are  turned  over,  and  other  furniture  disarranged. 
A  middle  aged  man  hid  his  hat  to  remind  him  of  an  appoint- 
ment. Next  morning  be  hunted  tip  another  hat.  but  did  not 
recall  why  the  one  usually  worn  was  gone.  One  associates 
appointments  with  the  hands  of  the  clock  at  tbe  hour  fixed. 
Not  a  few  find  it  necessary  to  repeat  tbe  appointment  again  and 
Again.  Others  are  aided  by  a  memorandum.  A.i  a  rule  those 
who  say  that  thdr  memories  arc  utterly  untrustworthy  do  not 
use  notes.  Yel  W.,  m..  age  26,  writes  that  the  only  appoint- 
ment he  has  miat-tetl  for  yeans  is  one  which  he  noted  down. 
Female,  age  t6,  writes,  "to  keep  an  appointment  I  write  the 
first  letter  of  the  person  or  place  connected  with  the  appoint- 
ment on  my  lef\  hand.  Even  if  it  be  erased  I  still  imagine  it 
there."  Clear  mental  representation  is  the  great  help  in  such 
cases.  Three  visualize  in  colored  terms.  Female,  age  19.  re- 
calls tbe  letter  A  in  black  on  red  background.  Female,  age 
31,  "  words  seem  colored.  My  name  is  red.  ray  M.ster  is  yd- 
low.  I  often  remember  by  color."  Male,  age  18,  "  I  remember 
figures  by  color." 

There  is  a  wide  diversity  of  opinion  as  to  how  full  notes  a 
student  should  take,  and  almost  all  degrees  of  copiousness 
are  indicated.  I'emale,  age  37,  believes  her  memor)'  was  iu- 
jured  by  taking  full  notes  at  tbe  normal  school.  Again,  "too 
mauy  notes  make  tbe  general  idea  of  tbe  lecture  indistinct." 
One  writes  that  the  stale  of  his  health  determines  bow  full 
notes  he  takes.  If  the  physical  tone  is  low  he  is  obliged  to 
take  more  copious  notes.  Some  are  be^t  aidett  by  jottin>;  down 
the  headings  and  by  giving  attention  unreservedly  to  the  lecture, 
A  normal  student  writes  out  very  full  notes,  and  never  thiuks 
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p  of  the  coatenis  of  the  lecture  until  she  leaves  the  lecture  room. 
ae  take  "key"  words  with  which  the  rest  Ls  associated. 

DDCcntrattou  of  attention  and  "  hand  and  arm  "  memor}'  are 

]uired  an  a  rule  by  taking  quite  copious  notes.  To  take  few 
notes  is  a  work  of  art,  and  the  essentials  must  he  seized  upon. 
The  consensus  of  opinions  received  would  seem  to  favor  few 
notes.  Where  full  notes  are  taken  they  are  not  often  re- 
viewed. 

The  inquiry:  "how  would  you  teach  a  boy  to  remember 
things  on  time  ?"  brought  out  a  targe  number  of  specific  direc- 
tions, many  of  which  were  of  a  nature  to  make  the  fate  of  the 
lone  Indian  attractive  by  comparisou.  The  normal  studeou 
would  have  bim  keep  a  memorandum  book;  deprive  of  some 
pleasures,  give  tardy  mark;  keep  after  school  as  long  as  late; 
exclude  from  class  and  asaociatiou  with  other  piipil.t;  if  late  at 
dinner,  give  verj-  scanty  meal;  write  down  and  fix  things  for 
him  to  do  in  a  natural  order;  mark  o;  be  on  time  myself  for  an 
example;  make  bim  go  and  get  what  he  had  forgotten;  tell  him 
true  stor>*  of  boy  in  trouble  on  account  of  forget  fulness;  punish 
if  late,  and  rewan!  for  being  on  time;  make  him  do  two  or 
three  times  as  much  when  he  wants  to  do  something  else; 
study  the  boy;  exclude  from  school;  make  him  write  the  thing 
forgotten  30  times;  have  bim  repeat  what  he  wax  to  do  and 
when;  make  him  take  the  natural  consequences;  whip;  lecture; 
strengthen  his  memory  by  having  hiui  commit  poetr>';  have 
him  write  several  hundred  limes  what  he  had  forgotten;  give 
him  tasks  to  perform  that  could  be  done  only  at  oue  time: 
teach  the  sin  of  forgetting;  try  to  interest  him;  fir.-it.  ask  why, 
5ud,  keep  after  school;  sireagthen  his  memory  by  giving 
'bim  short  lessons  to  learn;  show  bim  how  it  would  affect  his 
Other's  business  if  his  father  were  not  on  time;  "  I  once  told  a 
forgetful  boy  to  be  sure  and  forget,  and  if  he  did  t  would  give 
him  a  pretty  card.     He  remembered," 

The  academic  and  collegiate  students  favor  corporal  punish- 
ment. One  states  that  it  worked  well  when  he  was  a  boy. 
The  Indians  also  suggest  ihis  remedy.  A  very  sensible  sug- 
gestion comes  from  a  college  woman:  "  tf  a  boy  could  not  re- 
member things  on  time,  I  would  try  to  give  bim  opportunities 
for  practice;  I  should  try  to  form  an  association  between  the 
thing  to  be  done  and  the  required  time  or  something  which 
would  happen  then."  The  suggestions  to  study  the  boy,  and 
make  him  take  the  natural  con.sequences;  try  to  interest  him; 
and  ask  bim  why,  are  good  from  3  pedagogical  standpoint. 

A  large  number  of  young  people  state  that  they  store  up 
hcts  and  dates  with  no  defiuite  idea  of  bow  they  will  use  them. 
This  statement  applies  more  to  facts  than  dates.  It  is  a  trait 
more  characteristic  of  young  men  than  young  women.     Male, 
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age  30.  writes:  "  I  collect  facts  as  I  would  dollars,  expectiag 
to  use  tbciD  in  many  different  wa>'5."  While  peering  into  tbe 
future,  and  uncertain  as  to  what  resources  slisll  be  called  out. 
tbe  young  man  stores  up  facts  from  all  Murces,  with  but  little 
tbuaght  as  to  their  use. 

In  reply  to  question  i3,  instances  are  frequently  given  of  a 
tenacious  memory  for  history  or  literature,  accompanied  by  lit- 
tle ability  for  origiual  thought.  Such  students  are  usually  de- 
ficient in  uiatheiuatical  .ibiliiy.  One  yuuug  girl  learns  a  page 
easily,  but  she  has  to  recite  it  in  order,  or  all  is  a  blank  to  her. 
Ualc,  age  19.  Recalled  all  that  he  beard  or  read,  but  his  con- 
versation and  writings  were  masses  of  quotations. 

On  tbe  one  hand  it  is  recoguized  that  a  ricb  mental  life  is 
impossible  without  a  good  memory:  on  the  other,  very  complete 
amociatian  is  often  attended  by  poor  constructive  power. 

Tbe  request  made  under  heading  [3  of  tbe  syllabus  called 
forth  a  wealth  of  material.  Certain  casw  due  to  abstraction  are 
as  follows;  A  young  lady  went  to  telegraph  for  an  umbrella  lefl 
on  a  car;  she  had  been  holding  it  over  her  head  fur  30  minutes. 
A  lady  walked  into  the  parlor  with  a  $10  bill  in  one  hand,  a 
□latcb  in  the  other.  She  put  the  bill  in  the  stove  and  .saved 
the  match.  A  college  prolcssor  forget.%  to  eat  his  meals.  A 
boy  broke  bis  ribs,  and  forgot  all  atout  it  in  two  days.  A  man 
picked  up  a  pebble  and  put  it  in  his  pocket;  took  out  his 
watch  and  tbrexv  it  into  the  ocean.  A  lady  tried  to  tie  her 
horse  with  the  blanket  and  cover  him  with  tbe  Hue.  A  boy 
returned  from  the  store  three  time^i  to  find  out  what  bis  mother 
wanted.  A  lady  was  called  away  by  an  important  mess.-ige  be- 
fore breakfast,  forgot  until  late  in  the  day  that  she  liad  eateu 
neither  breakfast  nor  dinner.  Gentleman,  age  50,  came  down 
from  his  study  and  asked  his  wife  if  she  knew  where  his  pen 
was,  he  thought  the  children  had  ini:«taid  it.  She  told  him  if 
he  would  take  it  out  of  his  mouth  he  would  talk  more  plainly. 
^yiage9,  sent  to  store  for  extract  of  i)eppenntnt.  brought  pare- 
goric; sent  back  with  a  bottle  labelled  peppermint,  brought 
vanilla;  third  time  sent  he  brought  the  peppermint.  College  pro- 
fessor, expert  in  numbers,  is  frequently  seen  with  one  black 
iind  one  tan  shoe  on.  A  minister  twcame  absorbed  in  a  book 
and  forgot  that  it  was  Sunday.  Man  walked  home  and  left  his 
horse  in  the  village  all  uiglit.  The  same  man  went  hi.)me  from 
church  and  left  his  wife. 

A  great  share  of  cases  of  tack  of  memorj-  arc  due  to  abstrac- 
tion, or  to  absent  mindedness.  which  Mach  terms  "present 
mindedness."  It  oflen  characterizes  people  of  great  ability 
along  narrow  lines  of  thought.  The  following  is  au  instance 
of  lack  of  menior>'  due  to  fatigue:  Female,  age  ii.  "  At  tbe 
age  of  16  I  had  been  travelling  all  day,  I  went  to  tbe  ticket 
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office  At  ihc  \nKt  change  of  mrt,  but  could  not  think  wbere  I 
WHS  going,  yet  I  had  lived  in  the  tovn  16  years. 

There  are  a  few  in&tances  );iveu  in  which  loss  of  tntm-ry 
is  due  to  distraction.  A  middle  aged  woman  heard  of  her  ^n's 
death  by  droH-nin^.  She  could  not  remember  her  husbanit's 
address  in  order  to  telegraph  him,  although  she  had  written 
there  hundreds  of  times.  "  Auni  recalls  nothing  that  happens 
^nce  her  buslKind'!i  death." 

Dcferlive  memory  in  children  is  sscribed  to  things  known. 
There  are  many  iustances  reported  in  which  forgetting  oc- 
curred in  the  field  of  things  done,  nuiny  of  these  ca.<te!i,  how- 
ever, arc  evidently  cases  of  temporary  forget fiilncKS  due  to 
abstraction.  All  of  the  Indians,  with  a  single  exception,  state 
that  things  known  are  most  easily  forgotten.  As  to  abstnc- 
tios,  no  period  of  life  is  fi^c  from  its  influence.  Not  a  tew 
draw  comfort  from  the  facts  frequently  cited,  that  Samuel 
Johnson,  when  he  had  stepped  from  the  sidewalk  would  con- 
tinue for  a  long  distance  with  one  foot  in  the  gutter  and  one  on 
the  walk:  that  Peslaloxzi  did  not  know  enough  to  put  up  hiit 
umbrella  when  it  rained;  that  Sir  Isaac  Newton  supposed  he 
bad  eaten  when  he  saw  the  chicken  t)Oiies  on  hU  phite;  and 
that  Hdison  forgot  his  wedding  day.  Still  the  fact  remains  that 
no  period  of  life  is  free  from  noticeable  abstraction.  The  boy 
with  book  in  hand  forgets  to  go  to  dinner  after  he  has  rung  the 
bcU;  the  young  woman  goes  to  diflereut  parts  of  the  house,  she 
knows  not  why;  middle  age  hunts  for  the  thimble  on  its  fin- 
ger, or  the  pen  in  its  moulh;  while  old  age  is  troubled  that  it 
cannot  find  the  glas.<ies  on  its  nose. 

Lost  of  mind  and  heredity  arc  much  less  frequently  dted  as 
causes  of  fbrgetfulness  than  abstraction  or  distraction  due  to 
disease. 

The  fourteenth  qnestion  was  ver>-  abstract,  and  in  some  in- 
stances was  evidently  misunderstood.  The  answers  came  chiefly 
from  young  people.  Of  those  who  apparently  answere^l  in  an 
intelligent  manner  140  believed  that  the  interval  between  being 
aware  of  an  experience  and  the  ability  to  define,  locate  and 
name  the  experience  grows  narrower  as  we  grow  old.  Often 
the  period  up  to  middle  age  only  is  considered,  One  qualifies 
the  statement  "  until  old  age;"  two  stale  that  this  is  true  until 
college  is  readied;  while  many  consider  that  it  holds  until  mid- 
dle age,  Not  a  few  of  the  replies  are  the  outgrowth  of  indi- 
vidual experiences,  and  would  not  apply  after  the  age  of  so  or 
22  is  reached.  125  state  that  the  inter^-al  grows  wider.  Sev- 
eral state  that  this  is  especially  true  of  middle  age  The  fact  Li 
recognized  in  the  returns  that  the  interests  of  middle  life  are 
greater,  and  the  range  of  one's  acquaintances  is  wider,  and 
that  this  influences  (he  iuter\'al  necessary  for  recognizing  and 
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defining  an  expenencc.  This  may  not  be  the  only  factoT,  tmi 
it  sccins  to  oner,  at  least,  a  partial  cxplanaCioQ.  A  fruitful 
Geld  of  inquiry  is  thus  opened  tip  and  the  ground  brolcen.  Pro* 
longed  au<l  painstaking  study  of  this  problem  may  be  richly 
repaid. 

The  writer  ackaowledges  bis  indebtedness  to  President  G. 
Stanley  Hall  for  his  unrcmilting  interest  nnd  helpful  sng^es* 
tions,  to  Dr.  Iv.  C.  Sanford  for  practical  plans  as  to  working  up 
the  returns,  and  to  Dr.  Bumhaui  for  criticUm.  He  is  deeply 
indebted  to  the  many  educators  in  colleges,  normnl  scho<>U, 
academies  and  hi^^h  schools,  for  returns  sent  to  the  question- 
naire. Their  unselfish  work  retiiains  as  a  most  pleasinn;  recollec- 
tion. Mention  must  be  made  of  Miss  Lillic  A.  Williams,  of  the 
Trenton  (N.  J.),  Normal  School,  for  a  great  amount  of  excel- 
lent work;  also  of  Miss  Sarah  W.  Smith,  of  Medina,  Ohio.  A. 
large  number  of  papers  were  sent  by  President  A.  H.  Heine- 
man,  of  Haskell  Institute,  Ks.,  President  Charle.i  Meserve,  of 
Raleigh,  N.  C,  and  by  Booker  T.  Washington,  of  Tuskcgcc, 
Als. 
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The  diflferetitiation  of  coraparattv«  psycbology,  as  a  bnoch 

uid  method  to  gmeral  psychology,  has  been  comparatively  slow. 
lu  growth.  1ione\-er.  has  be«a  oatural  and  healthy,  and  its 
cootribution>  to  ibe  Mady  of  miod  are  cvtr  increa.<iinf[  in  valne. 
A  complete  historical  acxount  of  this  diffcTrntiation  wntild  be 
qoKe  premature:  yet  it  may  t>e  mirth  while  to  note  in  passing 
that  severs!  of  the  special  problems  of  peycbology. — for  example: 
emotion*!,  itistind,  habit,  he«dit>',  etc.,  have  been  treated  on 
very  broad  linex  by  such  all-anniad  .ncfentlsts  ils  La  Manrk. 
Br^m.  Darartn.  Kingaley.  Wallace  and  Agaasiz.  A  little  later, 
men  like  Naegal,  Huxley.  Romaines,  Lubbock.  Graber,  sttd 
Spalding,  began  to  focus  down  and  make  experimentti  and  ot>- 
senraUons  on  the  senses,  habits  and  intelligence  of  animals. 
Running  somewhat  parallel  with  ihtse  two  groups  of  more 
purely  scientific  writers  are  the  speculative  and  philosophic  pen» 
of  Okeii.  I.ewes.  Spencer.  Schneider.  Wetsmann,  Btichner.  Oopc 
nnd  others  who  have  evaluated  and  ennobled  the  lactit  of  or- 
ganic life  by  indicating  their  significance  ou  the  more  tserioas 
and  time- honored  problems  of  mind  and  philo^ipliy. 

At  present,  de6nite  problems,  as  the  formation  of  association 
procejwejw.'  imitation,  habit  and  instinct,  are  put  to  aniinals 
\n  playing  upon  some  one  or  more  fundamental  instincts  and 
laxic  motions  like  those  of  hunger,  sex.  discomfort  in  solitnde 
and  pri.viii ,  preference.H  for  certain  colors,  geotaxis.  chemoiaxis, 
lonotaxis,  etc-  The  nblcst  representative  for  psychology-  in  thl* 
work  is  Lloyd  Morgan,  whose  careful  and  critical  interpretations 
ol  th>;  objective  manifcwtiitionsof  mind  through  bodily  activiiie» 
ba7cdoncniUchtociakccompaT3tivG  psychology  rcpulsbtc  as  a 
science,  and  even  now  essential  to  a  comprehettsive  utidi.T'^tand- 
iug  of  the  more  fandanicntal  [HOblems  of  mind.  Wundt  like- 
wise has  criticised  to  great  advantage  the  usual  erroneous  and 
liKiw  tnler|>rtftalions  of  animal  activities.  Criticisms  of  this 
l>  pe  should  not  cease  yet  awhile. 

The  matter  of  interpretation  at  tliis  .stage,  however,  it  seems 
to  me  is  secondary.  The  most  urgent  need  at  present  is  more 
and  better  methods  to  get  at  the  facts,  which,  when  once  dis- 
covercil,  will  receive  ample  and  proper  attention. 

'Tfaoradlkc,  Bdward  L.:  Aninal  Intelligence.  An  czperiiitcDtal 
Mudy  of  lh«  assocjative  proce«c«  in  animals.    N.  V.,  June,  1898. 
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The  systematic  8tu<ly  of  AaimaU  thus  far  has  been  conducted 
along  two  lines :  ouc,  for  a  better  name,  we  shall  call  the  nat- 
Mtal  method.  Thiii  coiisUts  iu  observing  carefully  and  coiiiitiu- 
oniily  thcfrccUfcof  an  animal,  for  example:  llubcr.  Moggridge. 
and  McCooIe  on  ant^,  Audubon  ou  birds.  Figuier  on  injects, 
Mills'  on  our  domestic  animals;  the  second  line  of  work  may 
be  termed  the  experimmtal  method.  Here  the  animal  is  sub- 
jected to  certain  conditions  e:ssential  in  putting  a  que.stion.  and 
ihftt  favor  the  performance  of  activities  that  shall  contribute 
matcTial  for  answering  a  problem. 

Both  metliofb  are  necevsary  to  a  mote  abundant  ingathering 
ol  facts.  Both  are  fre<]uen(ly  used  by  the  same  in%'esti gators, 
e.  g..  I.ubliock  and  Bcllic'  ou  ants,  and  Morgan  on  birds.  Both 
have  their  share  of  errors  and  abuses.  In  the  natural  methods 
the  cicveruess  of  animals  is  sometimes  overestimated,  anecdotes 
of  a  questionable  foundation  are  given  too  much  credence.  Iu 
lltc  experimental  method,  conditious  too  artificial  are  liable  to 
be  created,  thereby  inhibiting  the  free  expression  of  the  animal's 
acts.  Kear  is  too  often  present,  dominating  and  modifying  e%'ery 
•CL  A  recent  investigation  makes  exclusive  use  of  the  second 
method,  which  seems  to  me  expose.-*  the  results  to  scrinus  criti- 
cism.    I  shall  revert  to  this  investigation  later  in  this  paper. 

Partly  as  an  itlusUation  of  the  U5e  of  these  two  met  hods  cora- 
bitied,  |Kirtly  to  reinToTcc  observations  already  made,  and  lastly 
to  present  a  bit  ol  new  material .  I  present  the  results  of  experi- 
raeDtsand  observations  made  on  vonicella,  wa.sps,  chicks  and 

TBiK. 

VoRTicKLUi  Gracilis.* 

The  object  here  was  to  disco\-cr  what  activities,  if  any.  have 
a  psychological  siguificaoce  or  value.  The  activities  may  be 
subsumbcd  under  the  following  rubrics:  Self-preservation,  repro- 
ductiim,  :itid  "miscellaneous."  The  first  includes  all  those 
movements,  whatever,  both  of  the  whole  and  parts  of  the  cell, 
exerted  in  foud-geiting,  ejcdiug  detritus,  placing  the  mouth  in 
a  more  advantageous  poeiiton  for  receiving  food,  contracting  the 
stalk  to  escape  an  enemy,  or  when  cilia  touch  any  large  body, 
dead  or  ali\-e,  etc. 

The  reproductive  activities  need  no  specification.  Miscel- 
laneous activities  include  all  th'xse  movements  for  which  we  can 


'  MI1U.  W««)ey;     Auliti*!  latclligciicc.  307  pp.  The  MucmilUnCo., 
1898. 

•  Betbe.  Albrectat:  Dtir  f ur  wirdcn  Anict*cii  and  Biemcn  paychischs 
QBBlit  Ktcn  xnichTciben }    PAUget  Archiv  ttir  Pliysiologle.    Dd.  LXX 

*  I  an  greatly  indebted  to  Dr.  C.  V.  Hodge  for  utsny  valuabl*  »ug- 
gMtioB*  n>  caiTvlog  out  till*  experiment. 


dgn  nocniLte,  e.g.,  violent  contractlOD of  tfaeMnlk  at  a  time 
rbeo  the  field  is  free  firom  ftny  disturbing  dexnent  thnt  might 
be  revealed  by  ihe  microscope,  food  abundant,  and  body  fairly 
well  filled.  Pnibably  a  study  directed  with  a  view  to  ascertain 
its  chcmotaxic  and  tonotaxtc  reactions  would  make  some  of  these 
activities  meaningful.  I  turn  to  the  activities  of  self-pre^rva- 
tion  and  note  first  the  movements  of  the  body  as  a  whole.  If  the 
lOHR  axis  of  stalk  and  calyx  is  in  and  with  a  current  of  water,' 
the  calyx  Usoon  turned  across  the  streaia.  forming  an  anple 
with  the  stalk.  It  is  evident,  owing  to  the  well-known  bell-shape 
of  the  calyx  and  the  position  of  the  cilia,  that  thus  titrniitg  the 
Lbell  wonld  greatly  racililate  food  gelling.  Is  there  a  psychical 
feietneut  in  such  a  movement. '.  c ,  is  the  movement  the  outccmc 
FOf  the  exerci.se  of  a  psychical  force?  It  appears  to  me  that  an 
'sffirmativeanswer  is  open  to  two  serious  objections:  AfWAitcan 
be  explained  in  several  other  equally  as  plausible  terms.  The 
reaction  to  hunger  alone  is  sufficient  to  account  for  the  move- 
ment, and  when  we  leBect  that  the  habitat  of  V.  is  on  grasses 
bathed  by  currents,  natural  selection  might  well  he  invoked  as 
the  principle  that  has  impressed  a  reflex  or  mechanical  move- 
ment of  this  sort  on  the  cell.  Then  again,  the  inequality  of 
the  density  of  the  current  on  the  sides  of  the  bell  is  a  stimulus 
sufficient  to  cause  a  reaction  expressed  in  movement  {lonotaxit). 
Reactions  of  this  sort  occur  in  parannEcia,'  hydra,'  frog,  and  the 
human  conjunctive :  second,  to  ascribe  a  directing  role  to  what- 
ever psychoses  that  may  be  present  in  these  forms  to  activities 
of  this  sort,  precludes  further  investigation — ^jost  as  the  "fiat 
creation  hypothesis"  of  the  middle  ages  kept  men  &om enquir- 
ing into  the  more  rational  ways  of  world  growth. 

The  mouth  cilia  are  so  directed  as  to  either  receive  or  reject 
small  particles  of  matter.  These  activities  have  beeu  cham- 
pioned as  psychical.  That  the  cilia  do  these  things  there  can 
be  no  question,  but  that  they  are  movements  directed  by  a 
psychosis,  i.  e,.  ate  really  .selective,  expressing  choice,  is  quite 
another  question.  Before  this  question  can  be  scientifically 
idiscussed,  it  seems  to  me  another  question  must  first  be  deter- 
mined, viz.:   Have  vorticellfe  a  choice  in  food — do  they  not 


'A  cnrrent  of  itciitiifd  wat«r  carryicg  ytaat  cell*  from  r  ^vge  fla«k 
wft«  kept  (Jowiiig  uDiict  Ibe  cover  slip.  The  water  withdrawn  Ironi  the 
flticlc  througli  a  glass  syplioii,  dowu  to  a  capillnry  point.  pIbccI  st  oa< 
eod  dI  the  cover  slip,  and  n  Gllei-ptiper  diipattacbed  to  the  other  end. 
The  microscope  used  was  a  Zeiss,  apochromatic  teries.  eomp'  ocular 
ta  objective  16  mill,,  which  gave  a  uiaguiBcatioii  190  diameter*,  and 
■onictitnes  ocular  6.  objective  i  mm,  was  used — msKnificutiaii  ^js  dia- 
meters. The  vorticellsc  were  found  in  great  abundance  (torn  flags 
placed  ill  au  aqaarium  three  weeks. 

*JentiitiK8.  U.  S. :  Reacliou  ol  CUIate  Infuioria.  lournal  0/  Plijrti- 
»fogy,  Vof.  31.  1897,  pp.  358-311. 
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Tcctivc  l»>th  (ligi^itiblc  snd  indigestible  material  alike,  and 
when  fUlcd  eject  both  alike?  It  is  a  physical  impossibility  to 
receive  even  all  the  digestible  material  that  conies  tb«ir  way. 
If  given  yeast  they  will  receive  2.  3,  or  4  grains  at  once  and 
will  then  whirl  the  others  away  for  5,  10,  sometimes  1$  minutes 
before  admitting  any  more.  So  that  what  has  been  interpreted 
as  a  selective  process  may  be  a  reaction  to  "enough."  To  get 
tacts  that  would  answer  the  qnestion  one  would  have  to  first 
find  a  material'  thai  tbcy  reject*  allogcthci,  then  mix  it  with  a 
palatable  food,  say  yeast  grains,  and  note  tlieir  reactions  toward 
the  mixture. 

I  present  in  Table  I  the  uotes  from  my  diary  on  a  typical  ex- 
periment with  vortiL'elta.  It  pre3«ut^  nothing  essentially  new 
or  different  from  the  work  of  Drs.  Hodge  and  Aiken,  save  that 
yeast  is  a  food  for  all  the  V.  that  I  o1)ser\-ed. 

Again,  do  they  di»cem  between  enemies  and  friends,  between 
what  is  liarmful  and  uoharmful?  If  they  do,  we  should  expect 
to  see  the  stalk  contract  in  the  presence  of  certain  objects  and 
remain  extended  in  others  orcvcu  remain  in  contact  with  them; 
and  if  they  do  cot.  we  should  expect  the  .italk  to  contract  when 
tbe  calyx  comes  in  contact  with  any  rigid,  resisting,  unmanage- 
able object,  organic  or  inorgauic,  dead  or  living  matter.  The 
latter  condition  is  jui^t  what  we  do  find.  Vorticella  takes  no 
risks,  trusts  nothing,  as  it  were,  but  contracts  the  stalk  when- 
ever the  sensitive  parts  of  the  calyx  or  cilia  meet  with  any  fe- 
asting Ixidy  whatsoever.  I  have  observed  the  stalk  contract 
when  yeast  cells  and  other  food  material  came  fioating  by  in 
onmunnK^^ble  quantities,  or  when  the  peri.ttomal  region  came 
in  contact  with  a  large  colony  of  bacteria — if  the  colony  is  small, 
they  are  burled  away  by  the  cilia.  I  counted  i  iS  stalk  con- 
tractions due  t"  the  calyx  hitting  a  dead  leaf  fibre.  How  long 
it  had  been  reacting  to  this  particular  object,  and  how  much 
longer  ii  would  have  continued,  had  no  accident  intervened,  can 
only  be  conjectured. 

It  seems  to  me  all  that  we  can  say  here  is  that  the  sense  of 
touch  mediates  bignes.s,  and  persistence  or  rigidity,  and  reactions 
to  such  stimuli  imply  nothing  more  than  simple  mecbanica] 
reflexes. 

Under  the  calegor>-  of  reproductive  activities  it  is  sometimes 
urged  that  the  attachment  of  the  free-swimming  zotd  near  tbe 
base  of  the  calyx  is  an  expression  of  choice  of  selection  on 
the  part  of  the  zoid,  and  therefore  psychic.  The  zoospores  of 
the  cryptogamic  world  do  equally  as  clever  things  in  selecting 

'TliU  problem  was  suKKetlcit  to  me  by  Dr.  AdoIT  Ucyer. 

*The  lubstaoc*  would  have  tolw  partly  iii(iolut)le,  at  lead  la  water, 
■nd  of  low  ipccific  gravity.  I  suggcit  pepsin.  lycopodium  powder, 
a  few  of  the  uilts  of  calcium  and  liArJum,  grotin<l  glasa  and  tbe  like. 
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ihe  right  oospore  in  winch  to  pctictrnlc.  My  fondness  Tor  mys- 
ticism and  the  "  braiid-ucw"  is  too  feeble  to  urge  me  to  invade 
the  botanist's  realm  se-irchinu  for  psychological  material. 

The  presence  ot  a  psychoses  is  not  denied.  There  may  be 
feelings  corresponding  to  the  stimuli  bigneiis,  rigidity  or  per- 
^jstcnce,  whenever  the  organism  mechanically  responds  to  such. 
All  that  I  affirm  is  that  these  activities  give  no  indication  that 
they  are  the  outcome  of  the  exercise  of  a  psychical  principle. 


Table  cotilaining  the  observalioits  cm  f^ortieella  grarilis. 

EXPEKIUEMT  13. 


nmc  uiil  lime.  CaniracilSB  ot  SUlk. 


Ncv 
21,7.00  A.  H. 

"    7«    •' 


"9.45  ■■ 

"  io,ao  " 

"  10.10  •' 

•■  io.y»  " 


None. 

^fone.  Sulk  well 

extended. 

Regularly. 


4  X  per  niiii. 

Lm  frequent. 

None. 


ODCcnbeDAlKrKc 
lOTUlM  Umck  the 
body  nettf  the 
mouth  parts. 

None. 


None. 

None. 
None. 


Renstkft. 


Cilin  moving  «!awly.     Vesicle  eloBiag 

shout  3  per  mill. 
Feeding  ocduioually.    Tak«B  in  yeHt 

gtaine. 
Stopped  feeding. 
A  swift  current  benrinK  yea^l  p-ains  ImR 

just  started  up.   Thelong^iisof  sUlk 

nnd  bell  arc  in  Hue  with  cnrrcut. 

Pceding  agniu,  Tnken  iu  two  yeast  gm. 
Takes  ill  yeast  grs.  ocensioanJIy,  pcrniitu 
the  Great  majorlly  to  }{o  by  after  being 
twirled  mpidiy  by  the  cilia.  Ii  is  ■  phy- 
sical impossibility  to  take  in  all  the 
yeast  grains  that  come  by,  or,  for  that 
matter,  otiier  looil  material.  The  food 
reTolresaroundscommonccnter.  The 
•llameler  ol  eacli  revolution  of  anyouc 
reToIving  food  mass  kiows  shorter. 
The  food  thus  approaches  the  center, 
but  not  (juile.  as  it  gradually  woiks  to- 
ward the  inoatb  wheu  nearing  com- 
plete digestion. 
Feeding  slowly.  Takes  in  3or4  yeaU 
vrB.  at  once,  thvu  sets  them  to  revolv- 
ing with  the  great  mass  ol  food. 


Ha»  turned  Ihe  bell  almost  at  right 
angles  to  the  stream,  (tlic  stalk  is  in 
line  with  the  Atrmtii),  This  offers  a 
better  position  for  taking  food. 

Two  yeast  grains,  after  making  one 
revolution,  were  hurleil  ont  not  **t'\- 
nosly  injured. 

Bjccied  yeast  detritus,  f.  e.,  cells  that 
bad  been  digested  toanbapeless  tnBM. 

Followed  two  yeast  grains  through  one 
revolution:  time,  4  min.  and  45  sec., 
about. 


■ 
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^^^^B                  Taih  containing  the  ohitrvalions  of  VoriittUn  gracitis.                     ^^| 

^^^ 

(Contiiiucil.)                                                         ^^H 

^^^B                 pal*  iindllioc- 

Coulnctiln  ol  Sinlk. 

KtDurha-                                              ^^^H 

^^1               van. 

Hctit. 

A  tornlae  of  *is  craina  reit  on  tbe  Imm         ^^H 
of  the  bell.     V.   does  not   move — iii-          ^^H 

^^^^^H 

(HHercnt  to  their  touch.     Heretofore,           ^^H 

^^^^^H 

whcu  «  similar   hiincli  wa*   cauKht         ^^H 

^^^^^H 

Bboat   cilia    and    lip,   conlrantou   of          ^^H 

^^^^^V 

Mnllc  followed  at  once.                                       ^^H 

^H            10.45  " 

Ones,  vloUnt. 

Tbrew  oS  the  chain  of  lonilac  at  baac.         ^^H 
It  bad  supported  the  chain  i;  min.              ^^H 

H 

None. 

Rrvnlution  of  food  not  icgutnr.     Some-          ^^H 
limes  It  iiiuve«  by  jerk*.                                    ^^H 

^H 

None. 

The  body  hai  been  disteuded  witb  yeast          ^^H 
grs,  for  oue  hour.                                                ^^H 

^H        ■■  11.30 

Non<. 

V'cast  cells  in  all  ilcgte«!i  of  digi^tion,              ^^^| 

^^L            ii.sjA.H. 

None. 

Rody  tirowiuK  shorter  and  thicker.                   ^^H 

^^^H 

Regularly. 

Body  has  two  mouth* — a  ckaratjc  line          ^^H 
can  be  made  out.     At  one  edge  of  the          ^^H 
IteM  V.  No,  1,  that  has  likewise  been         ^^H 
uuder  observation  from  the  bcf^ioning,          ^^H 
is  also  dividing.    Oiffeied  from  V.  No.         ^^H 
I  only  in  feeding;  bnsentcn  less  yeast.          ^^H 
d{)teHtcdall.                                                    ^^H 

Division  complete  with  No.  i.  making         ^^H 

^                  "  19.15  P-M. 

Rkpiil  flud  vio- 

^^H 

lent. 

two  bells  attached  to  the  same  slnlk,          ^^H 

^H                      " 

IrrvKular  but 

At  cIo*e  of  clcara)^  No.  adouKblcrs  were          ^^H 

H 

Mroug. 

roundtsb,  dumpy,  iiow  becoming  more          ^^H 
bell  shaped.                                                           ^^H 

^H 

None. 

No.  I  has  completed  divfton.  Neither  No.          ^^H 
1  nor  No.  >  bare  taken  food  (or^sniin.          ^^H 

^B 

None. 

No.  3  has  begun  to  feed— tekeu  In  three          ^^H 

yeast  grains.                                                   ^^H 

No.  >  has  lost  her  daogbter.    No.  1  «at>        ^^H 

^H 

No.  1  rtolenl  and 

^^H 

rapid. 

ing  yeast  grains  agntn.                                      ^^H 
No.   1   daughter   bell   detached.     No.  1          ^^H 

^H 

Pecble. 

throwing  out  digcated  maierUl.  Cur-         ^^H 

^^H 

icut    has    slowed    up,  yeast   grains         ^^H 

^^^B 

scarce.                                                                     ^^H 

^^^B 

OccaBlonally. 

Cilia  are    developing   about   the   1>aM:.          ^^H 
Mns  stopped  feeding,  ejected  most  of         ^^H 
detritiiH,     Mouth  eilia  moving  slowly          ^^H 

^^^^^f 

^ 

and  body  ctuiigatiug.                                         ^^^| 

^H 

None. 

Bixly  rotating  around  stulk  and  quiver-          ^^H 
\\i%  with  violent  action.     Current  nil-          ^^H 

^1 

Twice,  violent. 

Broken  off  (ram  stalk  aiid  swimming         ^^H 
away,  haiinic  been  under  ohscrratioii          ^^H 
7  hrs.,  iS  min.                                                ^^H 

^^H 

^H 

None. 

Current  in  region  of  No.  i  haa  tun  con-         ^^H 
tlatioaaly.                                                       ^^H 

^1 

None. 

Fecdlngonyeaatand  other  material  that        ^^H 
hassomehow  fallen  into  the  current.          ^^H 

^^k 

Occasionally. 

Stuffed  with  reosl.  body  bent  obliquely         ^^H 
to  the  strca'ni.                                                      ^^H 

\_                  _| 
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Tabu  (OHlaiiiing  /A^  obftrealions  of  VortiegUa  frvfilit. 
(Concluded.) 


KemukL 


Xm. 

M.  3.  IS  *■ 

•'    3-45  " 

■■    4.00  ■• 

"    5,00  '■ 

"    5.10  " 


5-35  '• 


"  6.05  ■• 
■■  &30P.U. 
"  6.45  " 
-  700  '■ 
"  71s  ■' 
»3.  7.30  *-M. 


8.00 


'■    9.00  ■■ 


None. 

None. 

None. 
None. 

None. 


Once.  Bell  alTUck 
bv  a  monttcr. 

l'<;eble. 
Occasional  I V. 

Violent.  ' 

4  I  i>*r  min. 

Few. 


Bverjr  tlaw  dti* 
twlrU  tMCtcri*  or 
run  Into  n  m»s* 
loo  thick    Co  be 

twirled. 

Violent. 


Venst  grains  rerolving— being  digested. 
EjcctioK  dclritui,   taking  in  yeaat  gn. 

and  ullicr  fooJs. 
Veaicle  contracts  about  3  x  per  min. 
For  tbe  Inut  hour  but  tittle  frcding.  no 

7eit*t  received,  bwly  filltil  with  it. 
Food  massed  being  ch □rued,  moved  back 

Hitd  (orlti  III  rough  tbe  long  axiiof  bell 

insicti'l  of  revolving. 
Filled  like  a  bullooii.  takes  inayesst  gr. 

occKsionally.    The  grejit  majority  nre 

wade  to  ]iii4s  on. 
Pood  mast  revolving  again. 
Body  sborlcning  and  thic^kening. 
Becoiid  division  lias  begun. 
Cleavage  lint  distinct.     Two  mouths. 
Divisiion  complete. 
No,  a  Kill   ill  tbe   Acid — hncteria  have 

dexe loped  during  night  to  an  ultiiiiiing 

degree . 
Body  wellflHed. 


Hod  stopped  feeding  for  some  time. 
Developed  cilia  and  at  9  A.  M.  floated 
away.  It  harl  beFii  ander  observation 
16  brs.,  ti  hr«.  and  15  min.  of  vrliicti 
were  constant. 


Wasps.     (/Wm/«  ntbiginosus.) 
Sense  ef  Smell. 

Tlie  Apparatus*  consisted  of  a  board  48  inclies  long  and  15 
inclKTS  wide,  on  wbicli  wa.s  biult  a  glass  tinltway  18  inches  long, 
1}^  inclics  wide  siiid  1  inch  high.  One  end  of  (his  long  hall 
opened  into  two  halls  of  Mmilar  diutensioiiit.  save  their  lengths, 
which  was  y  inches  These  sh(>rt  hulls  diverged  from  each 
other  at  an  angle  70",  Both  led  into  a  single  box,  which  was 
UMtatly  Icepl  dark.  These  short  halls  I  called  "forks."  The 
floor  and  top  of  the  halls  were  glass.  The  odor  was  dropped 
on  cotton  batting  the  sice  of  a  pea.  Odorous  cotton  was  placed 
in  the  fork  abotit  3  inches  from  the  end  of  the  long  ball.  At 
the  same  time  the  opposite  fork  contained  a  bit  of  odorless  cot- 


*For  valuable  hclpand  suggestions  in  the  construction  of  apparatus 
ai»d  cxperl mentation,  I  desire  to  thank  Mr.  Willard  S.  Small. 
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lou — the  object  beinf;  to  preseut  oa  fax  as  possible  similar  con- 
ditions to  the  eye.  The  apparatus  was  placed  directly  in  front 
atid  about  twelve  feet  from  a  \viocIow,  The  end  conlaining  the 
dark  box  was  kept  toward  the  window.  The  waspn  used  were  a 
large,  n-ddish,  yellow- bodied,  black-wiiigcd  social  species,  Po/i- 
siesrubiginasus.  seut  nic  from  Virginia.  While  being  introduced 
into  the  glass  ball  at  the  eud  away  from  the  light,  they  were 
handled  by  broad  and  very  pliable  forceps.  Gentle  handling 
muil  be  obser\'ed.  At  the  close  of  each  experinieut  the  hall& 
were  thoroughly  deodorized.  This  requires  much  time.  The 
experimcut  should  be  performed  on  bright  days,  and  in  a  tem- 
perature not  below  60  F.  The  following  odor»  were  used  : 
asafcctida.  bergainot.  carbolic  acid,  cinnamon,  cologne,  oil  of 
cologne,  cloves,  pennyroyal,  tar,  turpentine,  violet,  sassafras, 
alcohol  and  spearmint.  I  have  copied  below  three  experiments 
from  my  nolcboolc,  the  rest  arc  presented  in  tabulated  form. 

Oix>it:    Cakuolic  Acid.     Nvmbur  or  Wasi^  usbd:    Four. 
Odor  on  the  Right. 

Wk«p  No.  1.  Stopped  about  (our  inch  en  in  front  of  the  forkii — r»bbe<l 
anieaDK  Tigorontly  with  fore  leg  (or  about  .10  lecoiiils.  then  took  the 
left  buul  fork  to  thp  ilark  box. 

Watp  No.  I .  Stopped  Bhoul  lix  inches  in  front  of  tbc  fotki  and  after 
mvch  lirsitntJnD  Aitil  iiirning  back  and  walking  nearly  the  whole  lenfitb 
of  the  ball,  he  wrni  in  on  the  left  siJe. 

Wa«p  No.  1.     Walked  Rtroixbt  down  left  foik  without  haltinK. 

Waap  No.  >.  Stopped  about  four  inclii'siii  froniof  fork*,  theututnetl 
bMCk.  Approached  BRain.  crawled  back  antl  forth  from  fork  to  fork ; 
at  laat  crAwlcit  iip  lo  Ihc  top  |;1'>**  of  the  rijchi  fork  and  crawlei!  Into 
the  bns  bnek  down. 

\Vn»p  No,  J.  Much  exciteil — niad — crawled  right  oTCTodotoiui  cot- 
lou  nnd  went  in  box  via  tight  side. 

Waap  No.  3.  Approacbc*  forkt  flowly,  mucfa  btnihlng  of  autcnute : 
•t  Ust  lake*  left  (ork  to  bos. 

Odor  on  the  Left, 

Waap  No.  I .     Went  iu  via  lefl^^rnwlefl  over  the  odoroua  cotton. 

Wasp  No.  I.  Went  id  via  left,  hogged  the  >idc«  of  the  wait  wtiilc' 
pa»*iiig  ttie  odor. 

\V.iip  No,  1,     Weiit  via  rtght.  after  much  hesitation  at  forks. 

Wait)  No.  3.  Went  Tin  lelt,  bat  avoided  the  odor  by  huggiDg  the 
aide  of  the  wall. 

Waap  No.  3.  Went  via  right  fork  after  halting  one  minnte  at  the 
fork*. 

Waap  No.  y    Wsiit  ^»  ricM ;  •eemed  much  eonlnted. 

Waap  No.  3.  Went  via  lelt  after  much  hecitation  and  taming  back 
aad  forth;  hugged  the  under  (ide  of  the  lopglaaa. 

Waup  No,  4.    Went  vio  right ;  ncemed  pure  chaticc. 

Wa»p  No.  4.  Went  via  right  after  much  waving  of  anteonte  and 
cinmioiug  tiotb  road*. 

Waap  No.  4.     Stopjiril   at   forka,   started   doirn   left,   recoiled,   nnd 
crawlvU  back  to  the  far  end  o(  the  gallery!  rctiiroH,  slop»  at  fork«j_ 
cleaUR  aoteonce,  then  goct  via  right  fork. 
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Sixteen  tests.  tEiirteeti  of  which  sliowed  conclusively  that  ihe 
odor  was  sensed,  and  eleven  that  it  was  objectioaablc. 

OnoB  :  Tar.     Numbrr  of  Wasps  Uskd:  Two. 
Odor  on  Ihe  Right. 

Wa>p  No.  I.    W«ot  via  left  fork;  pure  cbnpce. 

W>i»p  No.  t.     Went  via  left :  leemcd  iiol  jct  to  have  ncutcd  it. 

Wiup  No.  I.     Went  via  rigtit ;  garc  no  atlciidon  to  tar. 

Wa»p  No.  3.  Went  via  riohl  fo(k ;  iudifiercnt  to  t«r,  ConDOt  tell 
trlictbcr  tnr  wiw  even  neuspd. 

Wasp  No.  >  went  lu  via  rigbt  fork  ;  ctiaie  ont  of  dark  box  iaio  right 
fork,  walked  over  the  odorou*  cotton;  seemed  quite  JMiifleFeDt. 

Odor  :  Absoluts  Alcohol.     Number  of  Wasps  Used  : 

Four. 

OiUir  OH  Righl. 

Waup  No.  I.  United  four  miautc*  about  tht«e  inches  in  front  o' 
odor.  ht»i*licd  nmtnnn:  vtKoroinily,  ilieii  crawleil  up  [lie  fcicie  o(  w«ll  i>( 
rifcht  fork  and  pa^-ted  into  ilark  liux. 

Wasp  No.  I.     WcDt  vin  left  fork;  thi*  time  seemed  pure  chance. 

Wasp  No.  I.  Went  via  left  foik.  baited  some  lime  about  twolnchea 
in  front  of  odor,  reared  back,  and  liually  took  left  fork  to  dark  box. 

Waap  No.  i.  Turned  dowQ  ri){bt  fork,  stopped  about  ty,  iDcbcs  be- 
fore oaor,  waved  and  stroked  Bctennic  vlfforously,  reared  back  and 
pinned  forward  tepeatedl)-.  finally  crawled  iu  back  down,  on  under 
side  of  top  k'o'*. 

Wasp  No,  3.    Halted  at  forks,  brushed  aatcnnir,  went  in  via  l«(t  forli. 

Odor  en  Left. 

Wasp  No.  3-  Went  in  via  left  fork ;  avoided  odor  by  hugging  the 
«ide  wall*.     Was  mad  ami  excited. 

Wup  Nu.  3.     Went  via  right ;  still  mad. 

Wasp  No.  4.  Walks  slowly  down  gallery;  stops  at  forks,  waven 
autcuiitc  and  atrokcs  Ibeiii  vigorously  ;  then  crawls  up  to  th«  top  glnas 
and  starts  down  the  left  fork  ;  stops  jutit  before  getting  to  odor,  turns 
back  and  forth  in  nincb  confusion;  finally  turned  back  aud  wem  via 
rishi  fork. 

wasp  No.  4,  Went  via  right  fork ;  did  not  halt  anywhere  od  the 
road. 

Wiup  No.  3.  Started  down  left  fork,  stopped  tn  front  of  odor  for 
loine  time,  then  turned  back  and  forth  repeatedly,  finally  crawled  ■■ 
via  left  fork,  bugging  side  of  the  wall. 

Wasp  No.  3.     Went  via  right,  did  not  stop  at  forks. 

Put  3  and  4  in  long  gallery  together.  No,  t  crttuled  down  rijjhtside, 
did  not  halt  at  forks,  kept  straight  ahead  to  dark  box  via  rigbt 
fork;  and  No.  4  slopped  after  entering  the  left  fork,  turned  back 
and  went  via  rigbt  fork. 

SCMMARY   FOR  TaR   AND  ALCOIIOL. 

Tar  may  be  sensed ;  it  certainly  is  not  objectionable.  Tlic 
twelve  tests  with  alcohol  show  that  it  is  sensed  and  that  it  \ft 
decidedly  objectionable. 


METHOCS  IN  ANIMAL  PSYCHOLOGY. 
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tTeobJacllonahU. 


Oktfrllanabk. 


DddM<u1 


Tat  AMfcetida  CinDMnon 

TurpcDline.  Brrninot  Violet 

Car^lic  Acid  Sauah-mii 

Colofcnc' 

Oil  of  Cologne 

Clove* 

PciiDyrojrnl 

Alcohol 

SpCNTOiBt 

CoittJusitmr.  (i)  wasps  readily  sense  odors;  (a)  some  arc 
mucli  more  objcctionuble  thau  others,  e.  g..  spearmiat  caused 
the  most  violent  reaclions.  They  moved  up  and  down  the 
galleries  as  if  frigbtcncd  or  pursued  by  an  enemy -,  (3)  some 
odors,  as  tar,  turpentine,  aie  not  di»atirc«nble ;  (4)  there  is 
much  evidence  showing  that  the  sense  of  smell  fatigues — more 
observations,  made  with  the  greatest  precautions,  are  needed  to 
make  this  conclusive. 

Chicks. 

I  used  chicks  of  two  incubations  of  about  five  weeks  apart. 
The  first  group  were  returned  to  their  rightful  parent  at  about 
tlie  age  of  eighteen  hours.  To  the  second  jtroup  I  was  fonter 
parent  fourtceu  days,  and  from  their  standpoint  many  days 
longer,  for  they  often  ran  joyfully  lo  me  and  followed  me  when 
I  went  among  the  f'tnn  poultry.  They  knew  no  other  ptirent. 
Both  groups,  which  were  cross-breeds  of  Plymouth  Rock,  Leg- 
horn, and  Minorca,  were  taken  from  the  hen  eight  to  twelve 
hours  befi>re  they  had  pecked  through  their  shells,  and  kept 
awhile  in  warm  water  and  then  trausfened  to  an  incubator. 

Group  onf.  conihttHg  of  twi?  little  birds.  At  tile  age  of  four 
hours  I  placed  Ihera  on  a  large  newspaper  spread  on  the  floor. 
Their  repeated  effort*  to  8!Hnd  erect  inv.iriably  resulted  in  their 
toppling  over  sometimes  forward,  sometimes  backward  to  a 
complete  somersault.  The  tarso- metatarsus  (featherless  por- 
tion of  the  leg)  doe»  foot  duty  at  this  age,  so  that  the  di.->ta1  end 
of  the  leg  when  standing  is  the  tibio-tarsus.  Walking  is 
really  running,  darling  forward  from  t6  to  30  inches  and  end- 
ing in  a  sprawl.  After  attempts  to  stand  or  walk,  they  take 
cat-naps. 

These  naps  occur  every  few  minutes,  during  which  time  the 
neck  is  stretched  at  full  length  on  the  floor  and  the  head  rest- 
ing on  one  ^de.  Tliey  nap  must  frequently  in  direct  patclies 
of  sunlight.  On  awaking,  clumsy  attempts  arc  made  to  smooth 
out  the  matted  down —their  only  feathers — which  had  been  un- 

'  It  wa«  thought  that  tbc  objection nble  element  10  cologne  wai  the 
alcohol.  The  oil  of  cologne  coauiiiis  uo  alcohol,  but  theyatill  avoided 
It,  even  though  a  very  «msll  Jrop  vrsa  nueil. 

Jovaw*!,— 7 


KLlNit: 


kempt  from  the  beftinniiig.  Only  bright  objects  or  strongly 
contrasted  colored  objects  are  noticed  and  pecked;  large  letters 
on  the  pnptT,  bright  threads  in  the  carpet,  at  crawUng  flies, 
but  with  DO  success:  bits  of  white  piue,  nt  their  own  and  each 
other's  toes,  and  at  each  other's  bills,  eyes  and  combs.  At 
times  they  try  to  hover  or  cuddle  under  each  other.  I  hold 
my  hand  over  them  under  which  they  huddled  close  together. 
The>-  act  similarly  toward  almost  any  object  held  gently  to 
their  backs  and  heads — a  stick  of  wood,  a  flannel  rag,  a  shoe, 
a  sock,  a  tin  pan. 

Age,  six  hours.  Gave  them  crumbs  of  dough  and  bits  of  egf 
shells  at  which  they  freqnenlty  pecked  but  very  seldom  swal- 
lowed. They  seized  fairly  well  whatever  they  aimed  at.  but 
seemed  to  have  trouble  in  holding  it  and  getting  it  adjusted 
for  deglutition.  They  follow,  although  their  pursuit  is  inter- 
rupted by  frequent  falls,  any  comparatively  large  moving  ob- 
ject: a  bat.  a  folded  garment,  a  tin  pan.  the  cat,  a  person.  I 
walk  by  one  piping  the  want  note,  which  by  the  way  is  their 
earliest  and  most  frequent  unte.  to  a  doorway  ten  (eet  distant, 
pass  through  the  doorway  over  a  sill  ten  inches  wide  inclined 
at  an  angle  of  fifteen  degrees,  the  lower  edge  one  and  one-half 
inches  high,  into  the  next  room  and  step  tiebind  the  door. 
The  chick  makes  the  door  sill  in  two  runs,  and  to  my  surprise 
gets  upon  and  over  the  inclined  door  sill  and  enters  the  room 
to  a  distance  of  eight  or  ten  feet,  looking  and  piping  to  the 
fullest  capacity  of  its  voice.     Finally  it  takes  a  nap. 

Age,  fight  hours.  One  swallows  a  dead  By  after  mangling  it. 
[  clap  my  hands  close  to  their  heads,  make  a  loud  hi&sing 
noise,  they  take  no  notice  of  either  noise.  I  thrum  on  a  guitar; 
this  startles  them,  but  they  settle  down  so  soon  as  the  noise 
ceases  and  sleep,  especially  if  the  thrumming  lasts  from  30  to  45 
seconds.  Later  they  chirp  the  want  note  vehemently.  I 
sneeze — they  stop  chirping  for  some  seconds.  Striking  a  pao 
lias  the  same  eSect. 

Group  /hv  amiiits  0/ /oar  chieks.  Chicks  Nos.  1  and  3  bom 
August  38,  4  P.  u.,  No.  3  August  29,  11  A.  u.,  and  No.  4  at  3 
p.  It. 

If  hours  old.  August  29.  9  a.  m.  Nos.  i  and  2  now  17 
hours  old  are  placed  in  their  poultry  yard,  4  ft.  wide,  5  ft.  long 
and  3  ft.  high — built  in  an  attic  with  southern  exposure.  I 
give  them  cracked  wheat,  bits  of  half  matured  maize.  They 
peck  at  the  larger  pieces  of  food  and  succeed  in  getting  them 
into  their  mouths,  but  allow  them  to  fall  out.  At  last  No.  3, 
the  larger  aud  brighter  of  the  two,  after  making  three  trials  to 
swallow  a  half  a  grain  of  wheat  succeeds  in  the  fourth  attempt. 
They  do  not  confine  their  attention  lung — 15  seconds  to  about 
30  seconds — to  the  different  foods,  in  fact  they  are  more  con- 
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eemed  about  ihc  objects  in  their  new  <iiiarlers.  Everything 
attracts  tltcm  with  about  equal  force.  They  have  had  ao  ex- 
perience from  which  to  form  prcferewcert.  (77  to  iS  hours 
old.)  Accordingly  all  objects  within  reach  must  be  exam- 
ined— the  large  letters  and  fiifures  of  the  newspaper,  the 
cracks  in  the  floor,  the  wood  work  of  their  yard.  They 
follow  moving  objects  occasionally.  The  walking  mechanism 
is  fairly  co-ordinated  and  under  contr^)!.  They  never  topple 
over  backwards,  and  rarely  tumble  jwhilc  movnng  forward. 
Loud  and  sudden  noises  shock  them — not  quite  fright,  for 
Ihey  never  try  to  escape.  Hanging  on  a  tm  pan,  thrum- 
ming a  guitar,  tooting  a  horn,  clapping  the  hands,  causes  th«n 
to  start,  squat  and  shudder. 

2  p.  M.  No.  2,  2J  hours  old.  catches  and  swallows  A  wing- 
less fly.  I  drop  an  earth  worm  {/.umMfus)  before  them.  No. 
t  took.s  at  Its  f«rpentine  movements,  steps  back  skittishly,  and 
gives  for  the  first  time  the  well  known  danger  churr,  ap- 
proaches the  worm,  pecks  it,  wipes  his  bill,  pecks  again  and 
then  lets  it  alone.  !  give  them  two  more  worms.  No,  2  .spies 
and  approaches  one,  strikes  it  twice,  wipes  his  bill,  and  lets 
them  aloue.  Their  bills  are  yet  too  weak  to  seise  earth  worms. 

//».  m.,  ehifki  one  day  old.  I  heard  an  unusual  piping  in 
my  paultry  yard.  No.  2  had  jumped  out  of  the  wann  box — a 
feat  five  inches  up  and  a  fall  lourteen  inches — into  the  yard. 
He  is  now  the  sole  occupant.  When  I  approach  he  scurries 
behind  the  box  and  crowds  dose  up  in  the  corner  of  the  yard. 
This  is  the  first  time  that  he  seems  afraid  of  me.  or  has  shown 
signs  of  genuine  fear.  I  drop  earth  worms  in  the  yard  a 
second  time,  both  show  signs  of  fright  and  do  not  even  peck  at 
them. 

No.  3,  born  11  a.  M.  Placed  it  on  a  newspaper  at  3  p.  H. 
Its  efForts  to  stand,  walk  and  swallow,  closely  parallel  those  of 
I  and  3.  It  made  three  attempts  to  follow  me,  and  one  to  over- 
take an  old  K-irment  folded  up  and  dniggcd  slowly  by  it.  I 
did  not  permit  it  to  overtake  the  ganncut.  Later  drew  it  by 
several  times,  but  tt  look  no  further  notice  of  this  garment.  It 
sleeps  when  not  molested. 

No.  4  or  "  the  lonely  chick,"  born  August  29,  3  p.  m.  This 
chick  is  completely  isolated  from  all  others  of  tis  kind  for  four 
days  less  eight  hours.  His  food  is  confined  to  bits  of  half 
matured  maiie  and  occasionally  cracked  wheal  and  water.  Of 
course  he  gains  a  knowledge  of  the  food  qualities  through  ex- 
perience by  pecking  at  the  several  objects  of  his  prison,  t.  g., 
specks  in  the  carpet,  nail  heads,  rollers  ofuble,  large  letters  in 
the  newspaper,  etc. 

Second  day.  August  30,  7  A.  M.  No.  2,  as  before,  has 
jumped  out  of  his  box  and  shows  signs  of  fear  at  my  approccb, 


26$ 


Sunb: 


but  when  I  hold  oat  my  hand  he  runs  to  it  and  cflgerly  Htr- 
Tcys  it  Yotwday  be  avoided  bis  excteruent  after  four  expe- 
rieaca  peckiog  at  it.  ThU  morning  be  shows  evident  signs  of 
dlsgost  at  the  first  trial. 

9  A.  u.  I  place  a  tin  of  water  on  the  floor.  .'Ml  three  rtie 
up  and  peck  the  brighter  portions  of  the  vessel  while  walking 
around  it.  I  trouble  tlie  water  gently  by  rocking  the  vessel. 
No.  2  sees  the  ripples,  stretches  his  neck  to  examine,  at  the 
same  time  stepping  back  and  utieriiig  the  danger  churr.  This 
is  not  at  the  motion  of  the  tin,  for  they  have  been  accustomed 
to  this  all  along.  When  the  surface  of  the  water  quiets.  No.  a 
appnMches  and  begins  pecking  at  shiny  places  as  before.  In 
doing  this  he  throws  a  bit  of  cracked  wheat  lying  on  his  head 
into  the  water,  he  seizes  and  .•iwnllon-s  it  as  usual  and  smacks 
bislnll.  as  if  tasting,  then  thrusts  it  into  the  water  up  to  his 
eyes,  turning  his  head  up  he  drank  after  the  characteristic 
chick  fashion.  Thb  was  an  entirely  new  movement,  for  tnll, 
bead  and  neck.  It  was  executed  to  perfection.  He  dips  his 
bill  in  twice  more  and  as  deep  as  before.  This  seems  unpleas- 
ant, for  he  walks  away  hurriedly  each  time  and  wipes  a»d 
scratches  his  bill.  A  bit  of  spider  web  thoroughly  filled  with 
wood  dust  bored  out  by  a  bee  fell  into  the  yard.  No.  7  pecked 
at  it  six  times.  It  gives  him  no  satisfaction.  He  let  it  alone. 
Nos.  I  and  3  then  give  their  attention  to  it.  They  soon  desert 
iL 

10.30  A.  M.  Offer  them  water  a  second  time.  No.  t  dis- 
corers  it  for  hini.strlf  somewhat  as  No.  2.  i.  t.^  b)'  pecking  at 
a  speck  on  its  surface.  Both  ■  and  3  now  <lrink  together. 
No.  3  steps  up  and  watches  the  motions  of  No.  t  ia  a  single 
act  of  drinking.  He  immediately  begins  to  drink.  No,  2 
has  learned  to  thrust  his  tnll  in  at  the  oidinarj-  depth.  I  offer 
them  an  earth  worm  for  the  third  time,  this  time  as  food,  in 
my  band.  All  come  up  and  look  in.  No.  2,  who  Icftds  in 
everything,  sees  it  crawling,  gives  the  danger  note,  at  this  the 
others  look  more  intently,  then  all  walk  away.  They  feat 
more  things  with  age.  Sounds  that  yesterday  were  unheeded 
ore  to-day  listened  to  with  surprise  and  fear.  They  shy  am^ 
short  distances  whenever  I  approach.  My  band,  to  which  tbey 
have  become  accustomed,  brings  them  back.  Evidently  tbey 
have  not  become  acquainted  with  my  body  as  a  whole. 

4. 30  p.  H.  I  give  them  bits  of  yellow  pine  in  one  portion  of 
tbcir  yard  and  cracked  grains  of  yellow  maize  in  another.  The 
morsels  of  food  look  not  unlike.  They  eat  the  maize  as  usual. 
No.  3  seizes  a  bit  of  pine,  fumbles  it  in  his  mouth,  drops  it, 
tries  another,  drops  it  likewise,  and  pays  no  further  attention 
to  tiie  wood.     No.  3  tries  three  differeut  pieces  before  swaJ- 
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^taring  one.  He  swallowed  two  bits,  tfaen  turned  to  the  heap 
wnaizc. 

5.30  p.  M.  I  gave  tbeni  bits  of  starched  muHtin  cut  about 
I  Biia.  square  Trom  old  collars  and  cuffs.  All  three  attack  the 
little  pile  eaRerly.  No.  i  swallowed  a  piece;  No.  3  ran  off  with 
quite  a  large  piece;  the  others  gave  chaite.  This  heightened, 
apparently,  the  desire  of  each  to  secure  it.  They  snatch  it 
ffoni  each  other's  mouths  until  No.  3  despatches  It.  Tliey  re- 
tarn  to  the  muslin,  look  at  it,  pick  np  pieces  lightly  and  drop 
them.  Their  appetites  for  muslin  soon  quail.  It  was  the  last 
tbat  I  persuaded  ihem  to  cat.  Competition  even  at  two  days 
old  spurs  them  on  to  more  prodigious  tasks.  No.  7  has  tried 
repeatedly  to  .'iwallow  a  whole  grain  of  mai/e.  but  without  suc- 
cvs.t.  No.  I  attempts  to  snatch  it  away.  The  grain  passes 
back  aud  forth  from  mouth  to  mouth,  while  chastug  each  other 
around  the  yard,  until  finally  Nii.  a.  although  hard  pre.s.sed. 
makes  an  unusual  effort  to  swallow  it  and  succeeds. 

4  p.  M.  No.  4,  the  chicle  in  solitude  now  one  day  old,  ia 
offered  a  tin  of  water.  Gi\xs  it  no  attention.  Drop  food  near 
the  sides  of  the  vessel,  aud  later  a  few  bits  in  the  water.  It 
stuxn  the  food  on  the  water,  thereby  getting  water  in  its 
mouth.  The  stimulus  touches  off  the  drinking  apparatus,  for 
it  at  once  goes  through  the  drinking  movements.  But  the 
wuler  seems  to  rrightcu  it  very  much.  It  runs  off  some  dis- 
tance; wipes  its  bill  repeatedly.  I  coax  in  vain  for  it  to  return 
lo  the  tin  of  water. 

Third  day.  August  31,  9.15  a,  m.  I  give  Nos,  1.  a  and  3 
green  cabbage  woruLs  for  the  .second  time.  No.  2,  as  usual, 
gave  danger  churr,  all  walk  away.  They  still  fear  earth 
worms.  Nos.  1  and  3  contend  over  a  bit  of  muslin,  but  soon 
neglect  it.  I  threw  them  several  bits  of  mu.stin — all  came  up 
and  looked  at  it  and  then  walked  away.  They  treat  pine  wood 
similarly.  Show  joy  when  I  sprinkle  wheat  and  Indian  meal 
on  the  floor  by  running  up  and  flapping  thtir  wings.  They 
devote  more  time  to  preening  their  feathers  and  atretcliing  in 
the  sun.  I  Ihium  the  guitar  as  on  firat  day.  No.  a  scnrries 
away  l>ehind  the  warm  box,  and  3  runs  and  squats  as  if  hid- 
ing. I  wave  the  guitar  over  the  yard  once.  No.  1  runs 
screaming  to  the  farthest  comer  and  tncksjhis  head  under  the 
edge  of  the  paper  that  forms  the  wall  to  their  jrard.  A  wasp 
flies  against  the  window,  No.  2  gives  the  danger  sign,  the 
rest  listen.  A  sailing  cloud  throws  a  rapidly  moving  shadow 
across  their  hotne,  it  frightens  them  very  much. 

10  A.  M.  No.  4.  now  nearly  two  days  old,  is  again  oSicred 
water.  It  looked  in  the  vessel  then  walks  away,  did  tliis  lUree 
limes. 

September  i,  8  a.  m.     Nos.   i,  3  and  3  still  avoid 
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dxtnk  milk  ]p«stenl*y  in  madi  the  tamt  w^  as  ibc}'  did  walcr. 
Tbc^'  sbow  DO  sign  to-diy  of  having  sera  it  befcic  Th(7  ^ 
proacfa  it  caattoo&ly,  peck  around  the  edges  of  the  tin  fn  nz 
mioates,  and  aitcr  mncfa  stretching  and  crKaiag  of  their  necfcs 
in  tooktng  at  the  milk,  begin  to  drink  iL  Their  expenenoe 
with  the  white  boring  grab  ia  intert^iiiig.  Noo.  i  and  2  we 
afraid  of  it.  No  3  seizes  the  gnih  while  curled  up,  looking  wX 
unlike  a  grain  of  oora.  No.  i  gives  chase,  and.  as  uscul.  the 
desire  for  the  wmrn  is  increased  until  No.  3  swallom  it.  I 
give  tbem  three  mace  grubs.  The  gmbs  begin  crawling,  and 
aokog  a-H  this  is  kept  up  the  chkto  give  the  osaal  danger  note 
«ad  crane  their  nedcs  fi>rward  in  fear  and  woodcr.  The  snail- 
est  of  the  grubs  stops  crawling.  No.  3  seizes  and  swaUov^  it  al 
onee.  This,  I  judge,  encoani^  him  to  try  the  second  largest. 
No.  3.  by  imiution.  seized  the  largest  grub,  which  I  bad  coa- 
sidered  too  lar^  Tor  ibera  to  swallow.  The  o>bers  endeavored 
to  share  so  large  a  morsel  with  No.  3.  This  precipitated  quite 
a  tussle,  wbi(£  ceased  by  the  lucky  one  despatdiing  ibc  gmb. 
i:  M.  I  uke  Nos.  1.  a  and  3  on  an  outing,  as  it  were,  of  ooe 
botir  and  forty -five  minutes,  into  a  large  grass  plot  While  here 
their  behavior,  more  than  ever,  trapresses  me  of  the  great 
importance  that  experience  plays  in  their  acquaintance  with 
the  chicken  work).  Thei*  were  unusually  active  the  entire 
time,  peckit^  at  the  diScrent  graj^es.  seeds.  sti^:s,  dried 
leave,  bees,  crawling  ant&  The  bright  husks  of  the  pepper 
weed  and  the  seeds  of  the  short  wire  grass  receix-ed  tbetr  first 
atientioa  because  of  their  brrghtncKt.  I  ooocealed  two  black 
watermcloa  seeds  under  a  tnfl  of  grass,  fiutber  on  a  yellow 
seed,  and  in  a  third  place  the  seeds  of  a  cantalonpe.  They 
discovered  all  three  in  doe  time — each  discovery  was  attended 
with  notes  of  surprise,  and  the  iavestigatioB  set  out  with  cautiotis 
pecking.  It  seems  that  their  nerves  are  keyed  for  reyanm 
to  every  atimsU  of  sight  and  sound,  that  thetr  organtsa  is  o- 
MsriaUy  nerrons,  respooding  and  adjusting  to  a  novel  envtran- 
nent.  No.  3  spied  an  earth  worm  coming  oot  ol  the  ground. 
He  seized  it  at  once,  and  pulled  and  togged  at  it  not  imlike 
robin  rcd-bieast  in  a  similar  feat.  Tbi>  wa.%  the  first  earth 
warn  eaten.  No.  4  (ibe  lonely  chick)  is  oot  thriving  LQce  his 
wgcncrs.  Hisbodyisbc«omiogsbonatKlfDDnded,"dDmpy:" 
Ae  bead  is  drawn  in  close  to  the  body.  IAIku  not  eating  he 
pipes  the  loccly  want  tMtc.  His  efforts  to  make  friends  with  a 
half-grown  cat  was  an  amusing  performance.  Its  first  ad- 
vances were  net  by  gentle  soft  ups  from  the  kitten,  for  whidi 
attention  it  diirped  the  satisfied  note,  and  made  repeated  at- 
tempts to  coddle  up  in  the  kitten's  fur.  This  appeared  to 
annoy  ber  felineship.     Sbe  began  moving  backwards  on  three 
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feci,  using  >  fore  (b»t  to  bar  the  cbick's  too  familiar  advance^. 
Her  pats  finally  grew  to  taps,  then  to  slaps,  am)  at  last  to  a 
severe  box  tliat  seal  the  chick  rolling  ovcj  sc\-cral  times.  This 
experience  dcstroyei!  the  chick'it  d^iire  for  further  affiliation 
wiih  the  cai.  Noa.  i,  2  and  3  after  eating  a  full  meal  spend 
much  time  i»  malcitig  their  toilet,  hasking  iu  the  sunshine  and 
engaging  in  mock  fights.  These  and  other  acliviiie.-*  essen- 
tially chick-like,  are  the  fullest  and  most  varied  after  a  sump- 
luoti.t  meal. 

/•iiiin'A  d:\y.  Scptetuber  ad.  They  still  show  signs  of  fctr 
when  I  drrip  a  small  earth  worm  before  them.  But  this  time 
No.  3  seizes  one  before  it  begins  crawling.  This  whels  the 
appetites  of  the  others.  I  divert  the  pursuer's  attention  by 
dropping  another  worm,  it  is  seixed  and  carried  to  one  comer 
to  he  devoured.  Tbcy  now  seize  small  t^oving  wormii.  but 
large  erawHng  mies  overtax  their  courage.  They  are  now  in- 
di&reat  toward  green  cabbage  worms,  do  not  e\*en  show  signs 
of  fear  in  tlieir  presence.  White  grabs  arc  attacked  and 
eaten,  if  not  crawling;  the  crawling  g^'b  presents  a  Mght  loo 
hideous  for  them,  even  at  the  age  of  four  days. 

No.  4 — the  lonely  chick — now  nearing  the  age  of  foar  days, 
is  brought  from  his  isolated  ((uartcrs  to  my  poultry  yard.  He 
presents  a  dumpy,  ill-conditioned  form  and  a  fretful,  (imoroun 
attitude,  yet  always  ready  to  eat.  Tlie  three  approach  and 
station  themselves  in  a  scmi-circh:  about  ihc  stranger.  No*.  1 
and  2  give  (be  a.st<misb  or  surprise  chuckle.  All  three  stretch 
their  necks  and  peer  scrntinixingly  at  the  intrader  as  if  "to 
look'  him  out "  of  tlieir  presence.  No,  i  advances  and  utrikcx 
him  a  severe  blow  on  the  head.  He  attempts  to  return  it.  but 
is  struck  again  and  seized  by  the  head  and  pullctl  and  jerked 
about  Id  balili-  royal  fashion.  At  this  ireatmentbe  screams  the 
shrill  cry  of  distress  and  tries  to  e5cai>e  from  the  yard,  He  is 
nagged  f^r  some  minutes,  and  finally  permitted  to  stand  in  one 
comer  and  ntler  those  lonely  piteous  crie-H  that  he  has  been 
making  ever  since  he  began  tc»  walk. 

I  DOW  distribute  several  kinds  nf  food  in  distant  parts  of 
their  yard,  thereby  increasing  the  unwelcome  stranger's  oppor- 
tunities fur  getting  bis  breakfast.  He  makes  goo<l  use  of  the 
advantage,  and  .snatches  a  morsel  now  here,  now  there.  Al- 
thoDgh  be  is  occasionally  struck  at,  it  is  apparent  that  his 
presence  is  becoming  more  tolerable,  and  in  time  will  be 
suffered  to  remain  in  peace.  And  xo  he  was  at  the  expiration 
of  two  hours  with  all  four  basking  together  in  a  parallelogram 
of  sunshine.     They  lie  on  one  side,  stretch  the  free  teg  and 


'Tbc  leailcr  will  uatlerstati<l  thi*  phTaoe  as  tucrcty  deMriptlv*  gt 
their  appcarnucc  and  oaibitig  more. 
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wiag  at  full  length.  So  wdl  at  eaae  bad  Ko.  4  become  tliat 
while  tlius  stretched  out  oa  the  floor,  he  raised  the  free  ex- 
panded wing  and  fanned  it  gently  back  and  forth  showing 
every  sign  of  comfort.  This  is  the  first  time  he  ha«  shows 
genuine  contentment.  It  took  companionship  to  make  his  life 
complete.  I  gave  them  grubs  and  earth  wotms.  which  were 
eagerly  devoured,  after  which  1  offered  them  green  cabbage 
worms.  This  was  No.  4'it  first  experience  with  worms  of  any 
^xt.  He  had  just  witnessed  the  others  eat  grubK  und  earth 
woroLS  with  impunity.  So  when  the  green  cabbage  worms 
appeared,  he  did  not  hesitate  to  devour  th<^m  while  the  others 
stood  back  or  walked  away.  But  his  spirited  and  ravenous 
dealing  with  the  worms  induced  the  others  to  rob  him  of  a 
worm — a  lively  chase  ensues  which  ends  in  the  competilora 
devouring  fragment.-^  of  the  worm. 

The  only  activity  during  their  onting  to-day  (ages  four  and 
five  days)  that  de«erve.t  notice  is  that  of  wallowing  on  the  hard 
ground  and  shuffling  the  wings  (ifier  the  mitnner  of  full  feath- 
ered birds  when  taldng  a  sand  bath.  The  motion  of  the  wing, 
when  jiand  is  present,  both  g:ither.4  and  throws  (he  sand  over 
the  entire  bwiy  not  uulike  a  shower  bath.  The  movemeni 
appears  complex. 

/^i/tA  day.  September  3,  7  a.  m.  Cabbage  worms  are 
offered  No.  4  the  second  time.  Nos.  1 .  2  and  3  stand  aloof. 
No.  4  e.it!>onc,  wipes  his  bill  vigoiously  several  times,  returns 
to  the  squirming  heap,  shakes  his  head.  He  never  ate  c.nbKige 
worms  afier  thai.  My  chicks  have  a  peculiar  way  of  shaking 
or  slinging  the  head — as  if  in  disgust,  at  the  sight  of  an  object 
disagreeable  to  thdr  taste.  Again  during  their  outing  they  in- 
dulge in  attempts  to  wallow  on  the  hard  ground.  They  made 
a  similnr  attempt  on  the  floor.  They  now  appear  to  know  their 
"  outing  grounds."  So  soon  as  placed  on  the  ground  they 
rnn  and  dart  hither  and  thither  and  flap  their  wings,  and  en- 
gage in  mock  fights,'  This  usually  begins  by  a  sudden  and 
.■iimultaueous  darting  abnul  and  ctappiug  the  wingH,  and  then 
rushing  logclher  giving  each  other  light  pecks.  Thej-  are  less 
timid,  pay  less  attention  to  the  various  noises  and  sights  about 
ihcm,  and  wauder  further  away  from  me  and  from  each  other. 
When  these  little  excursions  isolate  them  the  lost  note  is  piped. 
They  always  find  their  way  back.  To-day  for  the  first  time 
ihcy  give  evidence  of  wishing  to  perch  in  high  places.  No.  1, 
after  walking  around  a  basket,  five  inches  high,  several  times 
and  looking  at  its  top.  mounts  to  its  rim,  and  as  soon  as  he  has 
balanced  himself  sits  down.     Later  at  roosting  time  he  tries  to 


'  See  Wuadt,  pp.  J57-6,  and  Karl  Gross:     Tile  Play  of  Aaimats.     D. 
Appleiou  Co..  K.  v..  1698. 
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to  a  horizontal  Atick  four  inches  high,  forming  s  part  of 
ibe  yard's  frame-worlc.  He  also  flics  up  the  side  of  the  paper 
wall  and  pipes  the  disiress  note  when  be  waiiUt  to  go  to  roost. 
He  invariably  chooses  tbc  same  corner  of  the  wall  over  which 
he  attempts  to  make  liis  escape,  and  altliuuKh  he  mounts  only  a 
very  Mnall  fraction  of  ihc  wall,  his  efforts  never  tire  in  covering 
that  small  distance.  I  offer  them  again  bits  of  muslin  and  piae 
wood,  which  ihey  have  not  seen  fir  three  days.  The  muslin 
is  ignored,  several  pieces  of  pine  arc  picked  up  and  dropped  by 
each  one.  No.  z  finally  swallows  a  piece — the  lifth  that  he  had 
examined.  He  walks  away  and  wipes  his  bill.  Four  days  later 
I  ofiier  them  pine  wood.  It  received  no  attcution  this  time  evea 
though  I  continued  to  .sprinkle  it  before  them  ax  I  do  grain. 

Six/i  itay.  September  4th.  After  eating  their  breakfast, 
wallowing  in  fresh.  loose  ground  and  preening  feathers,  Xos. 
3  and  4  engage  in  a  mock  fight.  No.  4  sits  on  the  bottom  ning 
of  a  ladder,  the  lop  of  which  rests  on  the  top  of  the  yard  cn- 
clasure,  thus  aflbrdiug  an  outlet,  should  they  make  au  eifort  to 
UMJt.  This  occurred  at  8  A.  in.  At  8.45  No.  3  walks  half- 
way up  the  ladder  and  sits  down.  No.  4  attempts  to  fly  up  to 
No.  3,  tmt  fails.  No.  3  gets  up  and  continues  his  way  up  the 
ladder;  at  a  height  of  18  inches  be  stops,  looks  about,  both  feet 
aud  wings  tremble  and  quiver.  Steadying  himself,  he  turns 
around  and  descends  the  ladder  to  a  height  of  10  inches,  sits 
down  and  completes  his  toilet  in  apparent  ease.  They  now 
seize  earthworms  whether  moving  or  crawling. 

An  instinctive  movement  was  made  by  No.  2  at  the  close  of 
hut  toilet  exercise,  that  is  both  comical  and  instructive.  After 
smoothing  onl  the  pin  feathers  of  his  breast  and  straightening 
out  the  sprouting  remiges,  he  stretched  up  at  full  height, 
flapped  his  wings  against  his  sides  in  approved  galliunceoux 
style,  and  at  the  close  of  the  wing  movements  swished  and 
wiggled  the  little  buiKh  of  cottony  pin  feathers  that  occupy  the 
place  of  the  future  tail  feathers — a  beautiful  illustration  of  com- 
plete development  and  co-ordinatiou  of  both  ner\-ous  and  mus- 
cular apjiaratus  long  before  there  is  any  need  of  their  func- 
trailing ;  for  the  tail  feathers  over  which  these  nerves  and 
muscles  have  control  did  not  show  themselt'cs  until  three  weeks 
later. 

Seventh  day.  September  5lh.  I  notice  that  they  are  (juite 
sensitive  to  changes  of  temperature.  No.  i  stepped  on  a 
motionless  earth  worm.  The  foot  was  taken  o9  with  a  sudden 
jerk.  It  had  not  noticed  the  worm.  I  laid  a  cold  copper  wire 
down,  one  stepped  on  it  and  immediately  jerked  the  foot  up. 
Their  room  has  a  southeast  exposure.  The  first  rays  of  tlie 
.lun  fall  on  the  right  wall  of  their  yard  about  one  foot  from  the 
floor.    They  spend  much  time  in  looking  at  the  bright  spot. 


274 


KUNS: 


It  descends  obliquely  to  the  floor,  reaching  it  in  about  twenty 
minutes.  Tbey  have  now  learned  to  stand  ready  waiting  for 
the  warm  ray$  to  Gull  on  them.  These  September  mornings  are 
chilly.  The  direct  sunlight  reaches  the  left  side  of  the  yard  by 
tiuon.  They  fuUow  it  up  as  it  cTosses  the  yard  whenever  ihey 
make  their  toilet  or  wish  lo  cnt-nap. 

8.30  A.  M.  No.  3  mounts  the  ladder  and  climbs  the  rungs 
quite  a  dislnnce,  sits  down  at  a  height  of  11  inches.  Nos.  2 
and  4  staud  under  him,  stretching  and  peering  their  heads  up, 
and  try  to  fly  up.  It  did  not  occur  to  them  to  w^lk  to  the  lower 
end  of  the  Inddcr  and  wnlk  up.  This  is  the  third  time  that  No, 
3  has  perched  on  the  ladder,  and  c\'erj-  time  2  and  4  have  tried 
to  reach  him  by  flight,  standing  directly  under,  notwithstanding 
too,  that  both  have  seeu  No.  3  begin  his  ascent  at  tbc  end  of 
the  ladder. 

5  I'.  M.  No.  4  for  the  first  time  walks  to  the  top  of  the  lad- 
der. This  gave  him  a  view  of  the  world  out»de  the  poultry 
yard.  He  looked  intently  in  several  direction.')  and  at  time.4 
uttered  notes  of  surprise  and  the  "wonder  chuckle."  He 
walked  a  short  distance  from  the  end  of  the  ladder  out  on  the 
top  of  the  wall  of  the  yard.  He  looked  first  on  the  ouuide.  then 
on  the  inside,  as  if  in  doubt  which  way  to  fly.  He  finally  flew 
down  in  his  old  yard.  No.  t  for  the  past  three  duy.s  grows  very 
restless  at  the  approach  of  night  and  tries  to  escape  as  l>efore 
described.  He  walks  around  the  four  sides  of  the  yard;  on 
reaching  the  fourth  comer  he  attempts  to  fly  oyer.  Hetsoa 
persistent  in  his  efforts  as  a  bee  against  a  window  pane.  He 
has  ample  opportunitie.s  for  learning  to  use  the  ladder,  but  pays 
no  attention  to  it  when  he  wishes  to  escape.  All  have  taken  a 
turn  in  walking  up  the  ladder,  save  No.  3.  who  is  very  large 
for  his  age,  with  wings  undeveloped.  He  never  shows  discon- 
tent. His  fellows  have  small  bodies  but  rapidly  growing  ivings. 
They  grow  restles.s.  No.  4  has  made  two  more  excursions  to 
the  top  of  the  ladder.  An  outside  ladder  butts  against  the  in- 
side one  at  the  lop  of  the  yard  wall.  No.  4  stepped  on  this 
ladder,  walked  down  two  rungs,  uttered  a  cry  of  fear,  stepped 
off  backwards  ou  to  the  inside  one  and  walked  down  into  the 
yard. 

Eighth  day,  September  6th,  6.45  A.  M.  Gave  them  green 
canker  ("cabbage)  worms.  They  gave  the  surprise  chuckle, 
finally  No.  4  seized  one,  then  all  gave  chase  until  he  swallowed 
it.  All  return  to  the  worms,  but  refuse  to  take  hold.  They 
begin  to  clamor  for  fooil. 

7.30  A,  M.  They  have  had  a  sumptuous  breakfast.  Preen- 
ing ftrathers,  mock  fights  and  the  like  follow.  No.  4  has  walked 
lo  the  top  of  the  ladder  four  times  since  breakfast.  He  hoii 
stepped  on  the  outside  ladder  twice.     The  others  still  watch 
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him  as  if  they  loo  would  lilce  toclimb  up.  During  the  forenoon 
he  climbed  the  ladder  fourteen  times.  Sometimes  be  would 
step  on  to  the  outside  ladder  but  never  ventured  to  walk  down. 
After  his  noon  meal  he  walked  up  the  ladder  and  out  on  the  top 
of  the  poultry  yard  fence.  He  walked  back  and  forth  leisurely 
on  the  wall  and  while  atiempiing  to  catch  a  pa§sing  By  be 
slipped  <'fr  and  dropped  on  thtr  outside.  He  showed  siijiis  at 
once  of  desiring  to  return  to  the  yard.  He  walked  around  and 
under  the  o^t-^ide  ladder.  It  wan  made  exactly  like  the  iuside 
ladder  and  leaned  against  the  wall  at  the  same  angle,  but  it 
never  occurred  to  him  to  use  it.  During  the  space  of  an  hour 
be  walked  Imck  and  forth  along  the  wall  thirty-two  times,  and 
put  his  head  through  a  small  crack,  looking  into  the  yard, 
thirty-eight  times.  Toward  the  end  of  the  hour  he  became 
more  reconciled  to  his  lot  and  began  to  search  for  food, 

Ninth  day.  For  some  lime  they  have  been  pulling  ofE  bits 
of  paper  forming  the  wall  to  their  yard  to  get  the  flour 
paste  used  iu  their  wall  paper.  To-day  they  pecked  and 
pulled  at  a  piece  that  turned  in  until  they  made  an  opening 
large  enough  through  which  to  esc3[>c.  They  walked  out.  I 
put  them  txick.  Tliey  u-ent  at  once  to  work  and  pulled  it  in 
and  up.  Out  they  went  again.  This  was  repeated  until  I 
Sxed  it  securely.  I  kept  them  in  their  poultry  yard  unlil  the 
age  of  fourteen  days.  They  ne\'er  learned  to  use  the  two  lad- 
ders as  a  means  of  egress  and  ingress,  although  1  fre()ucntly 
put  Ibeni  through  the  movemeuln  of  climbing  one  ladder  and 
descending  the  other.' 

COSCLCBIONS. 

1.  Both  hearing  and  sight  are  dull  during  the  greater  part 
of  the  first  day.  They  develop  very  rapidly  the  second  and 
third  day.  being  highly  sensitive  on  the  third  to  any  and  all 
sounds  and  noises. 

a.  Pecking  ii  better  developed  from  the  first  than  swallow- 
ing, in  fact  the  muscles  for  holding  the  head  erect,  for  con- 
trolling the  jaws,  and  the  process  of  deglutition  are  very  weak 
the  first  8  or  to  hours. 

3.  Fear  increases  with  the  dc\'eIopmcnt  of  sight  and  sound. 

4.  The  instinct  to  follnw  .-won  fades  out.  Hovering  and  cud- 
dling together  are  instinctive.  Both  Morgan  and  Mills  seem  to 
think  that  hovering  under  the  hand  or  following  it  is  due  to 
the  warmth  it  affords  them.  I  find  they  follow  any  small  mov- 
ing object  at  first.  I.ater  the  hand  becomes  a  very  interesting 
object;  their  attachment  grows  out  of  its  being  their  only  .source 
of  food. 

I  To  expect  tliecu  to  learn  a  task  by  forcing  them  tbronKh  It.  ha*  in. 
prcMedmealDceaaaverynrtlAcUl  if  Dot  an  actually  alnurd  tbiag  to  do. 
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5,  Mock  fights  begin  the  third  day,  and  shade  over  into 
serious  busiiie^is  the  sixth  week. 

Wundt'  rcgnrds  mock  fighting  as  the  only  type  of  play 
among  animals,  and  interprets  it  along  with  Karl  Croos*  an  a 
»chooling  10  the  »rious  struggles  of  adult  life. 

The  difietent  degrees  of  pemULDency  of  their  associations 
suggest  a  problem  for  extended  work  among  several  species. 
T^y  rejected  pine  wood  nfler  a  few  exjicriences  at  the  age  (jf 
three  days,  but  three  days  later  ihcy  ale  it  again,  while  ejtpe- 
rieiKtts  with  niiisliii  on  the  third  day  was  lasting.  They  were 
sis  days  getting  acquainted  with  earth  worms,  and  eight  iay^ 
with  the  canker  worms. 

They  Icani  to  do  some  things  by  imitation,  e.  jf .,  drinking, 
leaniiug  to  eat  certain  foods,  escaping  from  their  enclosure, 
while  other  ta.iks  of  apparent  equal  simplicity  are  not  learned. 
Though  the  fortunate  one  performs  the  trick  t>eforc  them  every 
day.  No.  2  learned  to  escape  from  the  "  warm  box  "  at  one 
day  old.  the  others,  more  agile  in  mtxst  things,  never  learned 
the  trick.  I  quit  putting  them  into  the  box  the  filth  day.  Dr. 
Thonidike*  inclines  strongly  to  the  belief  that  domestic  animals 
do  not  imit.-ilc  each  others  performances.  This  belief  is  founded 
on  the  results  from  experiments  conducted  exclusively  on  what 
I  have  called  the  cT^rrtnufN/a/  method.  DeKcrihing  his  method  he 
says:  "  It  was  merely  to  put  animals  when  hungry  in  endos' 
um  from  which  the>-  coutd  escape  by  some  simple  act,  such  as 
pulling  at  a  loop  of  cord,  pressing  a  lever,  or  stepping  on  a 
platform."  The  motives,  then,  played  upon  were  hunger,  de- 
sire for  freedom,  and  surely  in  many  crises  fear — especially 
would  this  likely  to  be  true  with  the  young  brought  into  novel 
situations.  Imitative  activities  form  a  good  part  of  play  activ- 
ities— not  all  play  is  imitation,  nor  virr  vtrta.  but  much  of  the 
two  are  on  common  grounds,  and  find  their  fullest  expression 
under  similar  conditions,  What  arc  these  wmdiiions?  Jtist 
the  opposite  to  those  created  in  his  experiments,  viz..  free- 
dom, security  from  harm,  satiety,  in  a  word — well  being.  Noth- 
ing so  shrinks  and  inhibits  completely  the  fullness  and  variety 
of  an  organism's  activities*  than  prison*  life'  and  fear.'  Dr. 
Thomdtke  first  leaches  r  chick  In  escape  from  a  certain  situa- 
tion, then  places  along  side  of  this  one  that  "  knows  the  ropes" 


'  Wundt :  Hutniin  and  Aulmal  Psychology,  p.  3S8. 

■Grooa,  Korl :  The  Play  of  AnimalB,    Translated  edition,  1898, 

*Tborodike,  HdwHrd  h.:  Loc.  eit..  p.  6. 

*V«woru,  M.:  PQii;;.  Artliiv,.  Vol.  I„  1S91.  pp.  439-440. 

*Comi*U,  C.  I.:  Animats  nt  Work  ami  Pluy,  pp.  31 -38,  1896. 

'JordHti :  HRhilK  and   Dcvelopmenls  of  Newts.  Jour.  Mof] 
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others  entirely  ignorant,  and  says  by  hU  experiment  "  imita- 
tiOD  if  present  will  isnrely  come  forth."  To  get  a  particular 
tone  from  a  musical  instnimcnt  we  must  play  on  certain  defi- 
nite keys,  rjr.  Thorndtke  has  played  the  wrong  keys.  It 
seems  to  me  all  that  we  can  say  at  present  is  that  some  iudt- 
vidunU  of  a  species  learn  some  things  by  imitation.  I  heartily 
agree  with  Professor  Mills  who  finds  wide  individual  aptitudes 
among  members  of  the  same  brood,  or  family. 

WiiiTR  Rat. 

The  object  of  the  experiment  with  the  white  rat  wax  to  »»• 
certain  its  susceptibility  to  profit  by  cxi»cricncc,  to  test  its 
quickness  to  Icam  by  appealiug  to  its  most  domiitant  aiid  char- 
acteristic activity  in  food  getting,  the  readiness  with  which 
coDltguous  associations  are  built  up. 

For  this  purpose  stimuli  was  addressed  to  the  rats'  pawing 
and  digging'  activity  by  means  of  the  following  device:  (i) 
A  box  a  inches  long,  7  inches  wide.  6  inches  deep,  whose  sides 
were  of  wire,  top  of  glass  and  bottom  of  wood,  was  put  into 
their  home  box,  which  also  served  for  an  ob.^cr\'ation  box. 
At  one  end  of  the  floor  of  the  small  box  a  piece  ^yi  inches 
long  and  3  inches  wide  was  sawed  out.  The  box  was  raised 
above  the  level  of  the  floor  by  resting  on  two  strips  ij^ 
inches  thick;  (a)  sand  and  sawdust  wnn  heaped  up  loosely 
around  the  sides  of  the  I>ox  until  it  rose  a  little  aliovc  the  level 
of  its  floor;  (3)  food  (dog  biscuit  and  cheese)  waa  put  in  the 
box. 

The  observation  box,  containing  two  rats,  was  iS  inches 
long.  14  inches  wide  and  14  inches  deep,  one  side  was  wire, 
one  end  glass,  the  rest  of  wood.  The  rats  knew  practically  no 
other  home,  they  had  been  reared  iu  much  the  same  sort  of 
box.  Ucfore  beginning  the  experiment  I  lc(\  the  experiment 
box  in  their  home  several  da>'s,  so  that  they  had  become  quite 
familiar  with  it.  Their  exceeding  timidity  makes  such  pre- 
cautions  necessary. 

Experimenl  J.  January  9th,  2  v.  m.  Both  rats  at  once  at- 
tacked the  box,  crawled  up  the  sides,  over  the  lop,  and  went 
round  and  ronud  in  a  vcrj*  moootooous  fashion — always  smell- 
ing. They  persevered  nearly  an  hour.  At  3  p.  M.  their  tnove- 
roents  were  less  decided,  seemed  more  haphazard  and  indiffer- 
ent. One  gave  up  and  returned  to  the  nest, — the  second, 
somewhat  more  frisky,  began  scratching  llie  sawdust  in  that 
Tejy  instinctive  fashion  which  I  have  observed  them  do  under 

'I  un  not  yet  *a(.ii>(ied  th«t  I  have  appeal eil  to  its  ilomliiaiil  trait  or 
■letbod  of  food  getting.     On  a  priori  ktouikIs  I  had  thonght  (hat  the 

Sawlog   activity   wa*   the   best   developed — a   tcotative  expeiitnetit 
rew  doabt  on  this  aail  su^gcited  ihe  one  used. 
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all  sorts  of  condhi'ws.  even  wbcn  they  are  well  fed.  It  appears 
to  be  a  "wild  trait  tti  a  tame  animal,"  »s  Rubinson'  has  char- 
acterized sticb  more  or  lc«s  useless  instinctive  perfonnaaces 
among  our  domestic  animals. 

The  hole  thus  accidentally  dug  hnppened  to  be  at  the  end  of 
the  box  where  the  piece  had  been  taken  out  of  the  floor.  The 
rat  immediately  poked  its  nose  into  the  new  opening  which 
was  not  large  enongh  to  admit  its  head.  It  seemed  to  be 
frightened,  ran  to  its  hiding  place,  came  out  after  about  a 
minute,  .■iinelled  cautiously  nbinit  the  hole,  and  dug  away 
more  material,  then  scampered  away  as  before.  These  acta 
were  repeated  several  times,  utittt  an  fi|>ening  quite  too  large 
had  been  made.  It  then  ventured  cautiously  up  into  the  box, 
snatched  the  fo^  and  carried  it  to  its  hiding  place  at  3.30  t. 
it,,  after  workinf;  one  hour  itml  thirty  minutes. 

Exptrimtnt  11.  January  loth,  3-45  p.  «.  Thei*  behaved 
to-day  mtKh  like  the  preceding,  1.  e.,  climbing  up  the  sides, 
walking  over  the  top.  except  that  they  siient  more  time  about 
the  place  where  they  had  excavated  the  day  before — seemed  to 
have  located  the  place  in  an  indefinite  sort  of  fashion.  They 
frisked  and  fidgeted  about  4  minutes,  then  one  began  digging 
with  a  wilt,  and  did  not  stop  this  time  until  the  work  was  com- 
plete. But.  as  I>cl'ore.  they  hesitated  to  enter  at  once  into  the 
hole  and  box,  they  frisked  nervously  about  for  some  time — • 
coming  up.  peeping  Into  the  hole,  then  scampering  off.  At 
3.53  p.  M..  or  after  eight  minutes'  work,  one  ventured  in  after 
the  food. 

Experimtni  III.  January  itth.  Set  experiment  agoing  at 
3, 13  p.  u.  One  came  out  of  nest  about  a  half-miuute  before 
the  second,  They  did  not  climb  up  the  sides  and  over  the  top 
of  the  box,  but  confined  their  movements  about  the  place  where 
they  bad  made  the  burrow  the  two  preceding  days.  After 
smelling  around  \%  minutes.  No.  i  went  to  work  and  in  a  half 
minute  a  bole  of  sufficient  size  was  made.  This  time  there  wa.i 
no  hesitation ;  it  went  right  tu.  Snatched  the  food  at  z.  14  p.  w. 
Time  in  getting  food  z)^  minutes. 

Experiment  IV.  January  12th.  Experiment  began  4,17 
p.  M.  Rats  came  out  immediately,  climbed  up  side  of  bos, 
then  on  to  top.  walked  about  sniffing  the  air,  crawled  down, 
and  went  at  once  to  the  usual  digging  place.  At  4. 30  it  took 
food  out.     Time.  3  minutes. 

Experiment  K  January  13th,  4,15  p.ji.  Rat  No.  1,  only, 
came  out.  Approached  the  box  leisurely,  sniffed  the  air  quite 
oftea.     Stood  erect,  with  forepaws  against  the  box.    Suddenly, 

'RobinkOD,  I<ewu:  Wild  Traits  io  Tame  Animals,  316  pages.  Udin- 
burgh  and  I^ndoii,  189S. 
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as  though  the  idea  had  just  possessed  it.  it  Rot  down  and  bcRaii 
th«  usual  exciivntion.  Stopped  wlieti  half  dont:,  wnlked  nway, 
came  back,  finished  the  oficning,  and  took  lood  at  4.  i8}4  P.  H. 
Time,  3^4  nituutes.  The  tudiffereiicenianifcited  in  this  experi- 
ment I  think  is  dne  To  iheir  being  I<io  wirll  fed.  No.  3  did  not 
even  leave  his  nest  until  No.  i  had  started  homcwith  his  food. 
It  is  evident  that  they  have  learned  how  to  get  tbeir  food  (dur* 
ing  the  experiment  it  was  given  in  no  other  way),  and  that 
they  must  have  greatly  profiled  by  their^*'j^  experience — the 
first  attempt  to  rei«ch  the  fond  reqwired  i  hr.,30min.  ;  the 
second  attempt,  14  hours  later,  only  8  minutes.  1  am  not  per- 
suaded, however,  that  the  elements  tu  the  associative  chain, 
whatever  the  psychologist  may  decide  their  nature  and  number 
to  be,  have  as  yet  taken  on  any  very  stable  and  clear  form. 
Tliey  seldom  liegin  digging  at  the  proper  place,  sometimes  will 
begin  holes  in  several  different  places,  and  they  will  not  dig  at 
all  until  they  ha^-e  made  .several  examinations  of  the  box.  All 
these  preliminary  activities  may  fade  out  in  time.* 

The  methods  presented  here  enable  ns  in  a  comparatively 
short  time  to  point  uut  more  di-stinctly,  and  that,  too,  in  an 
elementary  way,  the  dividing  lines  between  instinct  ,*  intelligence, 
and  habit,  f.^.,  it  was  instinct  that  prompted  my  chicks  to 
perch,  or  my  rats  to  scrntch  tip  the  sawdust :  it  was  intelligence 
gained  through  chance  experience,  that  enabled  the  chicks  to 
escape  from  the  yard,  and  the  rats  to  get  food  from  the  box  ;  it 
was  habit  that  made  the  chicks  go  in  a  particular  roosting  box, 
unsolicited,  at  the  approach  of  uiKbt,  while  tbey  were  wholly 
tndiflerent  to  another  box  nnd  would  escape  from  it  if  put  in  it. 

To  Dr.  Kdmund  C  Sanford  I  desire  to  express  my  best 
thanks,  not  only  for  suggesting  the  work  itself,  but  for  valuable 
help  and  timely  suggestions  at  every  turn  during  its  execution. 

'I  bare  siuce  pvrfarmcd  6  more  cx)>eriiuciitii.  Tbc  timr  faai  been 
reduced  to  to  acconds,  and  nuuiy  of  tbc  useless  pteliminaty  perform- 
atice*  bave  hecii  dropped. 

'  Morgap  C.  Ltoyil  :  Habit  and  lasliflct. 
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By  Gcv  MONTKOSR  Wtuprts.  A.  B. 


Judgments  of  tbe  time  order  of  nearly  simultaa«oui«  clicks 
and  flashes  hitve  been  studied  by  several  investiKatorB,  but  with 
discordant  results.  Hxner'  and  Gonnesiat*  find  thftt  tbe  order 
cliclc-Baiih  can  be  recognized  when  tbe  inter^'sl  of  time  between 
the  two  stimuli  is  less  than  when  llie  order  is  flasli-click. 
filucli.*  Tracy'  and  Miss  Hamlin.*  on  the  contrarj'.  dad  that 
the  order  flash-dick  is  the  more  easily  tecogui/ed. 

In  explanation  of  this  difTerence  Miss  H.imlin  surk^^^. 
on  tlie  basis  of  her  own  and  Tracy's  woik,  that  it  "depends  on 
tbe  Eact  that  series  of  pairs  of  stimuli  were  used  in  one  case 
[Exner's]  and  single  pairs  in  the  olbcr.  In  his  expcriinentii 
on  personal  ecgualion  Gonnesiat  finds  rliytbm  a  very  important 
bctor,  and  it  may  have  been  effective  in  these  experiments  of 
Exner's."  Tlie  present  study  has  chiefly  in  view  a  compari- 
son of  the  ■  -series  '  and  '  single  pair '  methods  when  judgnl  by 
the  same  subjects. 

Apfntratui  and  Metkoii.  The  appaialus  consisted  of  an  ar- 
rangement for  producing  the  clicks  and  flashes,  and  of  a  double 
set  of  switches,  one  of  which  could  be  used  to  cut  out  single 
pairs  of  stimuli  for  observation,  when  single  pairs  were  under 
investigation,  while  the  other  sen-ed  to  reverse  the  order  from 
dick-Sash  to  flosh-cltck  without  altering  the  other  parts  of  the 
apparatus.  Tbe  arrangement  for  producing  the  clicks  and 
flashes  consisted  of  a  double  revolving  disk  of  special  construc- 
tion, so  arranged  as  to  make  contact  for  an  instant  in  two  iD- 


'  ^"i*^'  ■^'**'?'-  ^^-  -•■'"-  403-Ma. 
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dqwttdent  electrical  circuits, '  One  of  tbe  disks  was  fixed  per- 
DUDcntly  upon  the  shart  of  the  iostrtimcat,  and  was  divided 
into  degrees:  the  other  could  1>e  turned  iijKm  the  shaft  so  as  to 
alter  the  separation  of  the  contact  points  (of  which  each  disk 
carried  one),  and  was  provided  with  a  vernier,  t^  ineaos  of 
which  the  setting  of  the  disks  with  relation  to  each  other  could 
be  read  to  one-tenth  of  a  degree.  These  disks  were  driven  at 
the  required  speed  by  a  small  electric  nnnor,  the  spce<l  of  the 
motor  being  properly  reduced  by  the  interposition  of  gears  and 
pulleys.  Tbe  actual  clicks  were  given  by  a  telephon<;,  and  the 
flashes  by  a  Geissler  tul>c  and  induction  coil,  both  controlled 
by  the  instrument  just  described.  The  tnbc  was  enca.sed  in  a 
bjackeued  box.  but  seen  directly  through  a  horizontal  slit  115 
mm.  long  by  6  mm.  wide.  The  room  was  partially  darkened 
during  experimentation. 

It  is  hardly  to  be  expected  that  nn  apparatus  driven  in  such 
a  manner  by  an  electric  motor  should  be  wholly  constant  in 
rate.  Careful  timing  sliowed  a  diCTerence  in  rate  of  about  o.  i 
sec.  per  revolution. — from  8990  to  796T, — during  a  6vc  minutes' 
run  of  the  apparatus.  This,  however,  is  less  important  in  the 
present  instance  than  the  irrcgiilaTity  frum  revolution  to  revo- 
lution, which  was  such  as  to  give  a  maximal  mean  variation  of 
lo.gtr  in  an  averagtf  of  eight  delcrminations  taken  at  mndom 
from  the  records  of  a  single  minute.  This  variation  is  larger 
than  could  be  wished,  but  as  the  contact  pointsof  the  two  disks 
were  never  more  than  27"  apart,  it  involves  a  variation  of  only 
0.&9  in  the  time  values  of  interest  for  this  study.  This  varia- 
tion makes  the  measurements  rough,  but  leaves  them  of  suf- 
&cicnt  accuracy,  it  is  believed,  for  the  ciuestions  to  be  deter- 
miued. 

The  time  for  any  set  of  tests  was  found  hy  calculation  from 
the  setting  of  ihc  disks  and  the  time  for  100  revolutions  of  the 
disks  taken  wiih  a  stop-watch  giving  fifths  of  a  second. 

The  rates  at  which  the  pairs  of  .^^i^luli  recurred  when  they 
were  Used  in  scries  were  approximately:  one-half,  one,  two, 
three  and  four  seconds.  Ten  conseculive  pairs  were  included 
in  each  series.  When  single  pairs  were  used  the  intervals  from 
test  to  test  were  taken  at  the  operator's  convenience. 

The  method  of  right  and  wrong  cases  was  employed,  the 
subjects  being  given  an  equal  number  of  click-fiash  and  flash- 
click  onlers  irregularly  mixed,  and  being  required  to  register 

'ntiilc  tbe  iimirunient  wtts  ■rrtnged  for  two  in*tc{ieii<lviit  circaita, 
it  wu  (ound  siniplcr  in  uk  to  make  the  two  cJtCDits  psrlially  coinci- 
dent, at>i)  by  iiroiicr  wiring  to  <■>«  osily  a  single  battery  for  pioduciag 
both  clickB  aud  llashe*, 
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aa  answer  oae  way  or  tb«  other  eacli  time,   guessing,   if  in 
doabt.* 

The  Dumber  of  trials  given  at  each  rate  was  never  less  than 
ICO,  and  often  more.  The  usual  precautions  against  fatigue  and 
expectant  attention  were  taken,  and  to  counteract  the  eSecta  of 
practice,  in  part,  each  subject  wait  given  an  hour's  training 
before  beginning  serious  testing.  Part  of  the  subjects,  also, 
starlc<l  At  slow  rales  of  speed,  and  pari  at  fart.  Of  tlie  sub- 
jects. C.  P.  and  S.  were  accustomed  to  laboratoTj*  tests,  the 
other!)  not.  S.  had  served  also  as  subject  for  Miss  Hamlin. 
The  results  of  the  tests  are  given  in  Table  I.  according  to  the 
subject,  and  in  Table  II  in  briefer  form,  according  to  the 
various  rales  of  speed.  In  the  first  Table  "  kind  "  indicates 
whether  a  single  pair  or  a  scries  of  pairs  of  stimuli  was  used. 
The  second  column  gives  the  interval  in  seconds  at  which  the 
pairs  of  stimuli  recurred  nhen  the  series  method  was  used.  In 
counting  the  tests  each  order  presented  was  counted  as  one; 
thus  300  tests  means  loo  trials  of  the  click-flaith  order  and  loo 
of  the  flash-click  order.  "Time"  is  the  interval  sepsratiog 
the  stimuli,  given  in  thousandths  of  a  second.  The  last  two 
columns  indicate  ihe  time  necessary  lo  give  75%  of  right 
answers,  calculated  according  to  Fullerton  and  Catlell'sTable.' 

In  Table  II,  the  results  of  these  calculations  have  been  col- 
lated to  show  at  a  glance  the  individual  variations  and  the 
efiects  of  Ihe  various  rates  of  speed.  The  bracketed  times  rep- 
resent the  results  of  verification  tests,  being  in  each  case  a  rep- 
etition at  the  close  of  the  whole  experiment  of  the  partictUar 
form  of  test  on  which  the  subject  begau. 
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'  FnitUcr  cxpcrinieoU,  by  the  roelhoil  of  ininitiiul  cliaiiKcs,  are  now 
in  progievi.  bioce  their  conipleiiou  has  bc«n  unavoidably  delayed, 
ana  since  the  Bcricv  taken  by  the  melbod  of  jigMl  and  urroajc  cawa  are 
complete  in  Ibcmaelve*.  it  »cviu»  best  lo  publish  thl»  study  at  the 
preMot  time. 

'  Pullerlon  and  Cattell :  On  the  Perception  of  Small  DiSctcaces, 
Uoir.  af  Pcnna.,  1891. 


UlNOR   STUDIUS. 


Subjtel  P. 


a«3 


Jn.io. 

ScTicK 

1 

»o 

4a-S 

7« 

lOD 

37 

— 

"    ti. 

1* 

J« 

4a.3 

g 

&I 

49 

34 

'•    «. 

at 

9 

loo 

ao.5 

88 

11 

11 

••    as 

•  1 

3 

4 

100 

IO» 

>39 
10.7 

g 

^ 

.1 

.1 

"    ^■ 

Scnc* 

^ 

300 

15.3 

% 

81 

>9 

P«b.  J. 

1 

100 

19.] 

8> 

38 

14 

At.. 

as 

17 

SMiJtttW. 

J»ii.  ij. 
"    as- 

StaglM 

Sriries 

4 

100 

69.4 
10.6 

60 

94 

?2 

183 
3 

38 

4 

■•    a7. 

«■ 

3 

100 

10.8 

94 

94 

At., 

5 
64 

S 

16 

ArA;«r  C*. 

JM.  U. 

Sioplctt 

— 

xo 

j<^ 

74 

77 

80 

69 

:■■  Jl; 

Senc« 

4 

■00 

16.4 

«4 

80 

3a 

1.? 

** 

3 

100 

c6.6 

S8 

96 

10 

6 

„'V  "■ 

It 

a 

■00 

it.8 

74 

9a 

a3 

lo 

Feb.  3. 

i> 

I 

■00 

M.J 

;a 

66 

>6 

^ 

'•      4- 

•1 

M 

100 

41.6 

66 

66 

68 

■•     M. 

Singles 

aoo 

45-8 

81 

94 
At.. 

35 

39 

10 
3* 

Suiftet  Sm. 

JM.  14. 

Scricc 

1 

150 

38-7 

?! 

86 

3* 

14 

"    IJ. 

•1 

K 

■CM 

Subject 

43-1 

S. 

7« 

74 
At., 

40 

37 

45 
35 

Jane  ii. 

Serie* 

1 

100 

35-0 

78 

37 

18 

"     II. 

"     13. 

3 

100 
loa 

53-3 

31.1 

36 

JO 

33 
9 

*•      M- 

<• 

M 

100 

n» 

V. 

40 

»4 

•'     14- 

SlnglcB 

100 

sag 

84 

41 

35 

At.,    35       )4 

An  examination  of  these  Tallies  will  show  thnt  the  restilts  ob< 
tained,  with  few  and  unimportant  exceptions,  accord  with  those 
of  Bloch,  Tracy  and  Miss  Hamlin,  and  are  contrary  lo  those  of 
Exner  and  Goiinesial;  in  other  words,  that  the  click-flash  order 
requires  a  longer  interval  of  time  for  recognilioa  than  the  9ash- 
cliclc'  order.    In  seeking  for  an  explanation  of  her  results.  Miss 


'  The  tendeupy  to  take  the  flash  nR  comiaK  earlier  was  tioliccd  by 
90m«  of  tlic  subjects  themselves.  Ck..  for  example,  duriaK  uue  test 
ttAA:  "Tbcynll  icem  like  flasbes  (6rsl].  I  hare  to  work  hard  to 
make  any  clicks  lirct."  S.  found  It  rare  to  get  a  clii'k  (lisiiiicily  first, 
and  belies  anawered  "  click  (irtl,"  for  nny  cnses  where  tbcy  appeared 
■imnllancons  or  with  the  flash  only  slightly  ahead.  The  flashes  wcic 
canmonly  diatinctl)?  separate  from  tbc  clicks  wben  tbcy  actually  came 
llrtl. 
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Hamlin  suggests  in  place  of  Bxncr's  theory  of  optical  inertis, 
that  the  stimulus  of  the  greater  atteution-clatming  quality  will 
be  apt  to  be  considered  firat  in  point  of  time.  With  this  view 
the  writer  of  the  prc:3ent  paper  finds  himself  in  full  agreement. 
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The  prominence  of  the  flash  in  consciousness  is  further  attested 
by  the  tendency,  that  nearly  all  the  subjects  noticed  in  them- 
selves, to  connect  the  click  causally  with  the  flash,  which  seemed 
to  travel  along  the  ttibe.     If  the  click  seemed  at  the  end  of  the 
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tube  where  the  flash  appeared  lo  oriBituite,  it  was  called  first; 
if  at  the  other  end.  the  click  seeming  a  result  of  the  flash,  like 
thnndcT  after  tightning.  it  was  called  last.  Whether  the  atten- 
tion-claitning  powers  deiiended  on  a  greater  intently  in  the  flash 
or  a  greater  weakness,  cannot  now  be  said  with  certainty.  The 
flash  appeared  to  some  to  be  a  more  intense  stimulus  to  the  eye 
than  the  click  to  the  ear;  to  others  the  rc%'cr5c  was  tmc.  Most 
of  the  snbjects  felt  tinable  to  compare  them.  Meumann'  found 
that  a  strong  stimulus  could  citch  the  attention,  and  thus  be 
placed  earlier:  Drew*  that  a  faint  stimulus  hud  the  same  effect. 
Probably  boili  teudenciesare  found  under  diHeieut  conditiotis. 
it  appears  most  probable  that  the  weakness  of  the  Sash,  or 
rather  the  necessity  of  attending  to  it,  is  the  factor  most  eScctivc 
in  these  experiments.  The  flash  necessitated  accommodation  and 
a  watching  of  the  box;  while  the  click  seems  to  force  its  way  into 
consciousness  unaided.  It  would  be  intere-sting  to  repeat  the 
experiments  with  a  ^'ib'ual  stimulus  arranged  to  illuminate  the 
whole  visual  field  with  a  suddea  glow,  so  that  the  elements  of 
\-isnal  attention  could  be  retlnced  to  e<juality  with  the  aural. 
Another  point  of  interest  is  the  fact  also  brought  out  in  all  of 
the  experiments  of  Mi.ss  Hamlin  and  in  most  of  Drew's  work, 
that  the  external  conditions  of  the  experiment  determine 
strongly  the  direction  of  the  subject's  attention,  and  that  any 
attempt  at  voluntary  attention  defeats  itself  and  reduces  the 
ntunber  of  correct  answers. 

It  yet  remains  to  speak  of  the  eflect  of  a  series  of  stimuli  as 
compared  with  single  pairs,  and  of  the  various  rates  of  socces- 
sion  of  the  pairs  in  the  series.  Inspection  of  Table  II  shows 
that  the  tendency  to  perceive  the  flash  first  is  the  same  in  all 
the  rhythmical  series  as  in  the  single  pairs,  and  thcn;forc  that  the 
difference  of  result  between  Exner  and  Gonnesjat  on  one  hand, 
and  Miss  Hamlin  and  her  supporters  on  the  other,  cannot  be  due, 
as  she  suggests,  to  this  difference  in  method.  It  will  be  seen, 
further,  that  at  all  speeds  a  series  of  stimuli  decrefl.se»  the  least 
obscr\'abIe  interval,  and  that  with  the  exception  of  a  single  sub- 
ject in  a  single  test,  this  time  dccrea.ses  directly  as  the  length 
of  time  between  the  pairs  of  stimuli  increases. 

The  subjects  all  testified  that  at  the  rates  designated  as 
'  four,'  and  usually  at  "three,'  no  effect  of  rhythm  was  per- 
ceptible. S.  had  only  occasional  feeble  rhythmic  effect  at  'two.' 
In  these  forms,  the  exi>erimeiil  is  obviously  reduced  lo  ten 
chances  of  diagnosing  the  same  single  pair.  For  this  reason 
the  slow  rates  were  not  given  to  all  the  subjects.     Under  these 


'  Ikitraifc  nat  PnydioloKi^  d*«  Zcit«iiiUB,  PHI.  Slitdifn,  IX,  191  f(, 
'Altenlion  :  Hxpcriincnul  sod  Critical,  Anfritan  Journal  of  Piy- 
ckotogy,  VII,  iS95-'96.  539  tt. 
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circumstances,  too.  the  extremely  low  iiiter\'als  perceptible  are 
Dot  surprising.  The  usual  method  was  to  make  a  decision  on 
the  first  pnir.  nnd  then  »ee  if  the  others  confinned  it.  Id  the 
two-second  scries  rhythm  was  generally  noticeable  and  hclpftil; 
the  oue-secoiid  rate  was  most  agreeable  and  pleasant ;  tlie  half 
second  very  lively:  the  four-second  "deathly  slow  "  and  "  ner- 
vous." It  should  be  mentioned  that  at  the  Distest  rate  the 
apparatus  did  not  always  function  perfectly,  occasionally  skip- 
ping a  click  or  flash.  Subjective  control  and  introspective 
analysis  of  method  reined  also  i|uttt.-  diiTicult  at  this  rate,  and 
here  S.  reported  that  the  clicks  and  flashes  iailcd  to  combine, 
but  formed  tudepcudeut  series. 

To  recapitulate  briefly,  this  study  has  shown: 
I.  That  the  flash-click  order  can  be  recognized  when  the  in- 
terval is  sliorter  than  that  required  for  the  click-fla.sh  order 

3.  That  this  holds  true  for  a  series  of  pairs  of  stimuli  as  well 
as  for  a  MUgle  pair. 

3.  That  the  serial  repetition  of  Ihe  pairs  materially  reduces 
the  time  inter\'al  necessary  for  right  judgment. 

4.  The  cause  of  this  secm.t  to  be  a  retardation  of  the  click  due 
to  greater  attention-claiming  quality  attaching  to  the  flash. 


XIII.     TiiH  TiMH  Rkqi'ibkd  for  Rbcogsition. 


By  F.  W.  Coi..RaxovB. 


The  method  employed  in  the  following  rough  study  was  ex- 
tremely simple.  Sixty-eight  picturirf,  three  to  four  inches  in 
length  and  two  to  three  inches  inches  in  height,  were  cut  from 
an  old  maga/tue  and  pasted  upon  cards.  These  were  inserted, 
one  at  a  time,  in  the  clips  of  the  Cattcll  Fall'chronometer  and 
exposed  by  the  sudden  falling  of  the  screen.  At  the  iustant  of 
exposure,  the  falling  screen  leleased  one  pendulum  of  an  elec- 
trical vemter  chronoscopc,  the  other  being  released  by  the  sub- 
ject  OS  soon  OA  he  was  able  to  decide  whether  he  had  seen  the 
picture  before  or  not.'  If  the  picture  was  recognized,  the  sub- 
ject reacted  with  his  right  band ;  if  unrecognized,  with  his 
left-  Five  or  six  reactions  to  the  letters  R  ( right)  and  L  (left) 
were  taken  before  and  after  each  sitting,  and  the  discrimination 
times  thus  found  furnish  both  a  control  of  the  other  experiments 
and  a  means  of  finding  the  pure  recognition  time  free  of  all  pe- 
ripheral proces-ses. 

■  Pot  the  moile  of  opcntins  tlic  vernier  chronoscopc,  see  Hu»/ffMi-mai. 
Vol.  IX,  191-7,  Jan.,  189S. 
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In  the  tables  below,  however,  Ihe^  simple  discrimination  times 
have  uot  bet-n  dcducicd.  but.  on  ihc  contrar>-,  the  full  time  of 
response  has  been  retained. 

Five  subjects  were  tested,  all  of  whom  had  bad  some  labora- 
tory cxfierie:ice  and  two  of  whom  bad  bad  a  good  deal.  Five 
Eictnrcs.  numbers  i,  2,  6,  44  and  6K,  were  shown  each  subject 
:foTc  beginuing  and  he  beoinie  familiar  with  theni.  He  also 
saw  them  again  before  each  sitting.  In  what  follows  they  are 
termed  the  "well-known  pictures."  On  the  first  day  of  ex- 
pcrimeniitig  the.sc  were  shown  in  irregular  order  with  other 
pictures  frjm  the  scries.  On  the  second  day  both  the  "well- 
kuowu  pictures ' '  and  the  new  ones  of  the  first  day  could  be 
drawn  upon  as  known  pictures  to  mi\  with  a  second  group  of 
unknown  pictures;  and  on  the  third  day  the  pictures  of  both 
ihe  first  and  second  days,  and  so  on. 

A  considerable  mass  of  records  was  thus  obtained,  bolb  for 
the  time  required  for  recognising  the  "well-known  pictures," 
and  for  the  time  required  (or  other  pictures  after  one.  two,  three, 
four  or  more  exhibitions.  It  is  hardly  necessary  to  mention 
that  the  first  recognition,  except  in  cases  of  mistaken  reactloos, 
occurs  on  the  second  exhibition  and  so  on.  The  results  for  the 
earlier  and  later  recognitions  of  the  well-known  pictures  are 
given  in  Table  I,     In  forming  this  table,  the  series  of  recog- 

Table  I. 

Skewing  Times  far  Signaling  the  ktaigniliom  0/  IJt*  WeH-kmewn 
Pieiura ;  Times  in  o.aot  Sttondt.' 
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'The  limes  are  ^ivea  in  tbensnalnnit  for  eonvenicnce  of  Ihe  reader, 
thoDgh,  as  the  uuii  of  \be  cbronoBCOpe  UacK  wn*  0.03,  oo  ■tgdlicaDCe 
■■  attached  to  ihc  thiiil  fijfurc  of  the  rcsnlid.  It  might  be  expected 
that  with  the  method  of  dirision  dcKtibed  in  the  text  the  numoer  nf 
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nitions  for  each  picture  was  divided  in  the  middle.  If  flie  num- 
ber of  recognitions  was  even,  and  the  first  psrt  taken  for 
the  column  of  earlier  recoKnilious.  the  second  for  that  of  later 
recognitions  If  the  number  was  odd  and  the  full  scricscould 
not  be  evenly  divided,  the  middle  terra  was  discarded  and  the 
remaiuing  partt*  treated  as  if  the  series  had  been  even. 

These  figures  show  that  the  full  time  of  signaling  the  recog- 
nition of  a  well-known  picture  lies  sometvhere  betiveen  434  to 
61$,  and  that  it  is  shorter  in  the  second  half,  where  the  familiRr- 
itywas  greater.  This  quickeniug  may  be  due  in  part  to  in- 
creased skill  iu  reacting.  Two  of  the  five  subjects  show  a  similar 
gain  in  reacting  to  the  letters  R  and  L,  and  n-ilh  one  subject.  Q, 
the  difference  is  more  than  (hat  between  the  early  and  late  trials  in 
Table  1 ,  making  the  pure  recognition  times  resjiectively  68  and 
89.  But  it  must  be  due  chiefly  to  increasing  familiarity  with 
the  pictures.  Pour  of  the  five  subjects  show  the  same  relation 
in  the  pure  recognition  times  as  in  the  table.  The  average  pure 
times,  found  by  subtracting  316  and  311  from  537  and  459  re- 
spectively, are  31 1  and  148. 

The  same  thing  is  shown,  though  somewhat  irregularly,  when 
the  successive  recognitions  of  other  pictures  are  examined,  as 
in  Table  II. 

How  this  increased  speed  of  recognition  should  be  regarded, 
whether  as  a  hastening  of  the  recognition  processor  as  a  gradual 
change  in  the  character  of  that  process  from  one  which  is  more 
or  less  conscious  toward  one  which  is  wholly  automatic,  or  as 
involving  both  tendencies,  is,  unfortunately,  not  shown  by  the 
data  at  hand. 

Beside  this  general  question  there  are  several  of  a  sulwtdinate 
interest,  namely:  Is  thereanydifference  in  quickness  of  response 
when  a  picture  is  «gua1ed  as  unrecognized?  Is  the  quickness 
of  response  different  when  errors  are  made,  i.  <-,  when  a  known 
picttire  is  signaled  as  unknown,  or  !v«  versa*  Is  there  any 
difference  in  the  quickness  with  which  different  pictures  are 
recognized  ?  Such  data  as  the  experiments  have  furnished  upon 
these  points  are  gathered  iu  the  following  paragraphs. 

In  Table  II I  the  time  for  the  Jirsi  reeognitwns  has  been  taken 
from  Tabic  II,  instead  of  the  average  time  of  all  recognitions, 
a.s  correspouding  more  nearly  with  the  condition  present  when 
the  pictures  (before  unknown)  are  signaled  as  unrecognized. 
It  will  be  oteerved  that  three  subjects  (W,  S  and  K)  take 
longer  to  determine  and  signal  a  recognized  picture  than  an  un- 
recognized one ;  and  two,  Y  and  Q.  take  longer  for  the  unrecog- 

obtervstioiiK  woulil  bt  iht  Bonie  for  the  sntnc  siil>jccl  in  botti  early  niid 
lalpr  ii-coKniliona.  utiil  such  wuubl  bp  the  cuae  i^xccpt  for  iltffcrciices 
intioduGeil  by  (Bilurui  in  Ibc  functioning  of  I ttc  apparatus,  aud  bj  erro- 
neon*  reaciioas  oil  the  psrt  of  the  tubjects. 
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95 

5» 
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19 
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461 
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a? 
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31 
10 
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^H          nized.    This  appears  to  be  due  to  a  diEFerence  in  mental  attitude,        ^^| 
^^1           which  will  perhaps  be  clearer  after  a  consideration  of  the  results        ^^| 
^^1           where  errors   were  made.     V,    Q   and  K  show  the  same  tea-         ^^| 
^H            dcacies  in  Table  IV  as  in  Table  III ;  the  limes  of  \V  when  in         ^^| 
^H           error  are  practically  the  same  without  regard  to  the  nature  of        ^^| 
^H            the  error;  while  for  S   the  relation  of  Tabic  III  is  reversed.         ^^| 
^H            The  aniall  number  of  cases  and  the  large  M.  \'.  make  it  seem         ^^| 
^H            likely  that  this  difTercncc  io  the  case  of  S  is  accidental,  and  ex-         ^^| 
^^P           uniuation  of  the  separate  detenninations  confirms  that  opinion.         ^^^ 
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'The  proportioa  of  eTTont  of  each  sort  for  tlie  different  subjects 
U,  however,  more  characteristic  than  the  limes.  The  percent- 
age of  cases  in  which  the  error  consisted  in  signaling  as  known 
a  picture  which  had  not  really  been  seen  befOTC,  is  as  follows: 
W31,  V41.  S  29,  Ka4an<lQ6j.  W.  Sand  K  evidently  tend 
less  to  false  recognitious  than  Y  and  Q.  Purtheniiore.  if  the 
records  of  the  observers  in  all  the  tables  be  compared,  it  will  be 
found  in  ever>"  case  that  subject  Q  made  the  quickest  responses, 
and  that  in  every-  av\t:  bnt  one  (i.  e.,  in  wrongly  signaling 
known  pictures  as  unknown,  Table  IV,  second  half).Y  stands 
next  him  iu  speed,  while  K,  W,  and  S are  always  slower,  though 
their  order  among  themselves  is  different  in  different  tables. 
Y  and  y  appear  to  err  by  being  hasty. 

The  first  inference,  iierhiips,  would  be  that  Q  and  Y  belong 
to  the  motor  type  of  reagents  and  carried  their  motnr  habit  into 
these  recognition  experiments ;  and  there  was  more  or  less  in 
Q'srannner  of  reacting  to  justify  such  an  inference.  Yet,  if  this 
were  the  case,  something  of  the  same  tendency  ought  to  appear 
in  the  records  far  signaling  the  preMnce  of  the  letters  R  and  L. 
The  records,  however,  fail  to  show  such  a  tendency  ;  Q  is  slow 
as  compared  with  the  rest,  and  Y,  though  quick  In  the  early 
part  of  the  SL-ries,  was  excelled  by  both  S  and  W  in  the  taller 
part.  It  seems  more  probable.  Uierefore.  that  Q  and  Y  were 
somewhat  on  the  luokout  for  known  pictures,  while  the  rest 
expected  unknown  pictures. 

Thegradiugof  the  pictures  according  to  their  difiBculty  of 
recognition  was  made  on  the  basis  of  the  errors  recorded  against 
them  and  checked  by  a  subsequent  calculation  of  the  times  re- 
quired for  certain  .special  groups;  all  of  the  "well-known" 
pictures  were  excluded  in  this  consideration. 

Ten  pictures  had  no  errors  at  all  or  but  a  single  failure  in 
recognition  recv)r(led  against  them.  They  gave,  together, 
thirty-three  recognition  times,  with  an  average  value  of  56S, 
and  a  M.  V.  of  itt.  Six  pictures,  on  the  other  hand,  failed 
of  recognition  on  four  or  more  occasions.  These  gave,  together, 
ninteeu  recognition  times,  with  an  average  value  of  583  and  s 
M.  V.  of  155. 

Any  statement  of  reasons  for  this  slowness  must  be  largely 
coojectural,  but  the  pictures  reaigni/ed  with  difficulty  seem 
laning  in  interest,  either  in  the  situation  presented  or  beaiusc 
they  involve  a  multitude  of  nearly  co-ordiuate  details.  The 
pictures  that  were  most  often  recognized  falsely  (t.  e.,  signaled  as 
known  when  shown  for  the  first  time),  were  a  groupofthrecdraw- 
ing.-i  of  country  houses,  all  executed  iu  a  similar  and  somewhat 
peculiar  manner,  and  not  easily  distinguishable  in  their  general 
aspects,  though  offering  no  difficulty  when  placed  side  by  side. 
Next  these  in  suffering  errors  of  this  kind  wa.>t  a  group  of  eleven 
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fiflliiTT.  a  oumbcr  of  which  showed  resemblance  in  subject  or 
IwltDt  to  Other  pictures  in  the  scries.  As  was  to  have  beeo 
expected  from  the  tiature  of  the  experiment,  ttie  geiteral  effect 
if  man  inportant  in  bath  cases  than  details. 

The  renerkl  restilts  of  this  study  may  be  summed  up  as  fol- 
lows: "niecentrt]  processes  of  recognition  in  the  case  of  ordinary 
magazine  piatircs  uke  place  in  a  fifth  of  a  second  or  les«,  on 
Uk  average,  the  time  decreasing  as  the  familiarity  increases. 
Whether  the  judgment  that  a  picture  is  known  takes  place 
atore  quickly  than  the  judgment  that  it  is  unknown,  seems  to 
depend  on  the  mental  attitude  of  the  subject — more  quickly  if 
be  expects  the  exhibition  of  known  pictures,  less  quickly  if  be 
expects  the  reverse.  Differences  in  the  facility  of  recognition 
are  found  with  dtflerent  piciure.*,  dejiending  cihiefly.  it  would 
acem.  upon  tfaeir  ability  to  arouse  interest  or,  in  other  words. 
to  compel  attention. 


XIV.     NoTKS  ON  Mkntal  Stand&kds  or  Lkngtb. 


Bj  P.  W,  COLSCttOVX. 


The  ability  to  make  estimates  of  length  presupposes  some 
aort  of  mental  standard  which  is  applied  to  the  length  in  ques- 
tkni.  The  existence  of  such  standards  is  very  easy  to  demon- 
strate, and  has  even  )>cen  found  a  serious  olistacle  in  certain 
formsof  psychophysical  experimentation.  Someeffort  has  been 
made  to  find  how  accurately  these  mental  standards  coincide 
with  tbe  external  unitx  that  the>-  represent,  but  so  br  as  the 
writer  is  aware  no  one  has  tried  to  investigate  the  nature  of 
these  scales  and  their  mode  of  a|>plieation.  The  present  frag- 
ment unfortunately  does  not  go  far  toward  filling  this  gap,  but 
nay.  at  least,  call  attention  to  the  matter  as  a  subject  (or  in- 
Testigatiou.  It  would  be  interesting  from  the  point  of  view  of 
indi^ual  psycholog>-  if  we  couI<t  know,  for  a  consideiable 
number  of  persons,  the  nature  and  origin  o(  th«r  full  equip- 
ment of  menul  standanU— for  weight,  capacfly,  temperstate, 
angnlar  measnre  and  money  value,  as  well  as  for  length. 

The  method  of  the  present  study  was  simple  in  the  extreme. 
and  the  results  can  be  briefly  stated.  Fifty  circles,  differing  in 
diameter  by  sixteenths  of  an  inch,  and  forming  a  conttuoous 
series  from  one  and  a  half  inches  to  four  and  nine-sixteenths 
indiea.  were  drawn  upon  cards  of  conx*enient  size.  A  similar 
set  of  straight  lines  of  length  eqoal  to  the  diameters  .jf  the 
circles  was  also  prepared,  and  was  submitted  with  the  circles 
to  tbe  subjects  for  estimation.     The  subjects  w«re  ten  in  num- 
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ber.  inchiding  one  who  e^timaicd  Ihe  circle*  htil  not  the  lines, 
Six  were  uuivcrsity  sludcuu  (four  were  of  the  psychological 
departnteDl),  aad  of  the  remaining  four,  one  was  the  wife  of  a 
university  student,  one  a  carpenter,  and  one  an  export  tna- 
cfainist.  The  combined  results  of  both  series  and  for  all  sub- 
jects are  exhibited  in  the  following  diagram.     The  short  lines 
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projecting  downward  from  the  horizontal  arc  intended  to  rep- 
resent the  objective  scale,  as  ordinarily  cut  on  measuring  rules. 
The  portions  at  the  left  of  Ihe  one  and  a  half  inch  mark  and  to 
the  right  of  the  four  and  nine -sixteenths  inch  mark  are  put  in 
in  broken  lines  lo  indicate  thai  while  not  aclnally  found  on  any 
of  the  cards  presented,  they  were  trespassed  upon  by  estimates 
of  the  subjects.  The  long-er  lines  erected  upon  the  upj>cr  side 
of  the  horizontal  are  intended  to  indicate  the  relative  frequency 
of  estimates  of  the  extent  given  by  the  division  of  the  scale 
above  which  they  stand.  The  estimate  "three  inches."  for 
example,  was  recorded  no  times;  that  of  "two  and  fifteen- 
sixteenths  "  (next  tine  to  the  led)  4  times;  that  of  "  three  and 
one-eight"  (next  line  to  the  right)  10  times.  The  detached 
line  at  the  extreme  right  shows  the  relative  frequence  of  esti- 
mates based  upon  other  than  the  3.  4,  8,  16.  div-ision  of  the 
iocb:  they  were  chiefly  thirds, with  occasional  fifths  and  sixths; 
no  other  irregular  fractions  were  given  by  the  subjects. 

It  is  easy  to  sec  from  the  diagram  that  estimates  in  six- 
teenths are  infrequent.  The  eighth  divisions  are  maintained 
tfarougbout  from  one  to  four  itnd  a  half  inches.     The  quarters 
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mn  well  marked,  and  the  lialves  and  whole  inches  best  of 
sIL  The  estimate  "  three  inches,"  approximately  the  middle 
extent  of  the  range  used,  was  the  most  frequently  given.  In 
the  eighths  and  quarters  there  Is.  as  might  be  expected,  a 
tendetK;  to  diminish  ju  frcqacocy  from  left  to  right,  and  this 
wotild  doubtless  have  been  much  more  marked  had  the  ranre 
been  more  extended.  Such  a  decrease  in  the  fineness  of  the 
estimation  scale  with  increase  in  its  extent  is  easily  verified 
in  introspection,  and  is  probably  a  case  of  the  same  sort  of 
relativity  that  findii  expression  in  Weber's  Law,  at  least  in  its 
■pplkation  to  visual  extents. 

In  a  certain  sense  the  diagram  abo^'C  may  be  said  to  represent 
the  average  mental  scale  from  one  and  a  half  to  four  and  a  half 
inches,  but  it  is  in  no  sense  lo  be  taken  a.s  a  picture  of  such  a 
scale.  The  mental  scale  is  probably  a  much  more  complex 
affidr.  It  seems  likely  that  most  of  ns  carry  separate  standards 
Sn  the  principal  extents;  i,  i}4,  i,  2)4.  3  inches,  and  soon, 
attd  in  estimating,  classify  first  according  to  these.  Then,  if 
presaed  for  finer  judgments,  wc  estimate  the  excess  or  defect  of 
the  giwn  extent  in  comparison  with  the  nearest  of  these  stand- 
ards in  snch  fractions  of  an  inch  as  we  have  at  command,  and 
so  arri^'e  at  a  final  estimate.  The  grouping  of  the  ^xteenths 
near  the  whole  iiKhes  to  be  observed  in  the  diagiam,  would 
accord  well  with  such  a  process. 

The  subjects  showed  considerable  individnal  differences  in 
their  fineness  of  estimate.  Of  the  twenty-two  estimates  in- 
^-^tving  nxteenths.  seventeen  were  given  by  the  machinist,  four 
by  the  lady  and  one  by  one  of  the  i»ychologists. 

Several  subjects  rarely  estimated  in  eighths,  and  one  used 
00  eightlis  and  only  five  quarters  in  fifty  judgments.  These 
difFereoces  are  donbtless  laq^ely  due  to  differences  in  practical 
Camiliarit)-  with  the  measuring  mlc,  but  also  perhaps  in  part 
to  a  difference  in  the  scriousnc^  with  which  the  task  was  under- 
takcn.  The  unusual  fractious,  thirds,  fifths  and  sixths,  were 
wwd  to  some  extent  by  five  subjects ;  with  one  exception,  by 
those  whose  scale  was  not  otherwise  very  finely  divided.  The 
Qse  of  these  unusual  divi.«ions  seems  to  indicate  reliance  opon 
s  standard  inch  divided  off-hand  as  OGCSSkm  required. 

The  expcriaienis.  as  arranged,  were  not  adapted  to  test  the 
objccttTC  tnitb  of  the  esUmates.  but  there  ^ttmf.  to  he  a  general 
tendency  toward  aoder-estimation .  It  was  expected  that  this 
woold  l>e  marked  in  the  case  of  the  circles,  following  the  wdl- 
known  illtision  which  affects  circles  when  compared  with  squares 
of  equal  breadth,  but  the  circles  do  iKit  appear  to  have  been 
mote  underestimated  than  the  lines. 

With  a  view  of  stud)  ing  the  ability  of  the  subjects  to  estimate 
extents  of  less  than  an  inch,  the  following  vaxiatioo  of  the 
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experiment  was  tried  with  eight  of  the  previous  subjects,  the 
machinest  not  being  included,  however.  A  Brown  &  Sharpe 
micrometric  gauge  was  set  at  the  even  tenths  of  au  inch  from 
o.  I  to  the  full  inch  and  the  subjects  were  asked  to  estimate  the 
separation  of  the  jaws.  In  this  case  all  the  subjects  but  one 
used  divisions  as  fine  as  sixteenths,  and  one  went  as  far  as  sixty- 
fonrths.  The  remaining  subject  gave  no  fraction  with  larger 
denominator  than  six.  One  gave  estimates  in  unusual  frac- 
tions (thirds  and  fifths)  but  no  one  ventured  on  a  decimal 
division. 

Other  tests  were  made  in  which  the  subjects  drew  their 
standards  for  the  whole  inches  from  one  to  five,  and  still  others 
in  which  the  lines  were  estimated  &om  memory  after  a  few 
minutes  interval,  but  not  in  sufficient  number  to  warrant  pres- 
entation of  the  results. 


KOTES  ON  THE  CASTRATION  OF  IDIOT  CHILDREN. 


By  BvBXHTT  FI.OOD,  U.  D.,  Snpt.  Hoapiul  ColtagCB  (or  Childrcti. 
Baldwinville,  Mat*. 


BtBUOGRArUV   AND   BRIEF   ABSTRACTS. 
T.  B.  Cdrunc,  Diseases  of  tbe  Tcstb,  London,  1843. 


Cu- 


Dictionnaire  Eiic>clopediquc  des  Sciences  Med.,  1873. 

tration,  Bouisson. 
History  orcirciimcisioii,  P.  C.  RsMONDmo.  1891.   F.  A.  Davis 

Co. 
PiCKBRiNG.  Races  of  Man,  p.  153. 

Dr.  Robert  Boal  read  before  the  Illinois  State  Medical  Society 
a  paper  under  tbe  title  "  EmasciiUtion  and  Ovariotomy  as  a 
PcDslty  for  Crime  and  the  Reformation  of  Criminals."— /w«r. 
^m.  Mtd.  Asiodation,  Sept. ,  tSgS- 

Dr.  A.  Laplhom  Smith,  Montreal.  Can.,  reports  the  case  of 
Ifiss  X.,  age  35,  ovaries  and  tubes  removed  7  years  ago.  Slill 
has  the  same  sexual  feeling  as  before  and  indulges  excessively. 

Dr.  E.  J.  Munroe,  of  Bordeaux,  reports  observations  in  two 
cases  of  ovariotomy  in  youug  women,  which  showed  an  effect 
on  tbe  voice  exactly  the  opposite  of  what  is  brought  about  in 
the  male  by  castration.  The  higher  notes  were  lost  and  the 
voice  fell  from  soprano  to  mezzo-soprano. — Boston  Med.  and 
Surg.  Jour. 

In  a  paper  entitled  "The  Crimes  of  Medical  Men,"  in  the 
Medical  Herald  for  June,  1896,  Dr.  W.  O.  Henry  mentions  as 
one  crime  the  failure  to  nrge  legislation  to  prevent  marriage  of 
criminals  or  to  have  them  castrated.  — Reeord,  Sept. ,  1896. 

In  the  Annals  of  Surgery,  Sept.,  1896,  Dr.  A.  T.  Cabot  dis- 
ctisses  the  question  of  "  Castration  for  Enlarged  Prostate,"  in 
which  the  writer  takes,  on  the  whole,  an  unfavorable  view  of 
the  operation  as  compared  with  the  older  one  of  prostatectomy. 
Dr,  White,  one  of  the  editors  of  the  Annual,  combats  some  of 
bis  conclu.sions,  "The  large  proportiun  of  cases  mentioned  by 
Dr.  Cabot  in  which  mental  disturbance  followed  tbe  operation 
is  noteworthy,  even  if  it  w  not  directly  attributable  to  the  oper 
ation."  A  large  mortality  has  followed  the  operation  of  cas- 
tration in  tlie  aged  for  enlarged  prostate. 

Dr.  Pilcher,  Snpt.  of  the  Institute  for  Imbeciles  and  Weak 
Minded  Children,  at  Winfidd,  Kan. ,  has  been  bitterly  denounced 
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by  newspapers  in  Winficid  and  Topeka  for  castrating  several 
boys,  inmates,  who  were  continued  mast tirba tors.     His  pred«- 

[ocMor,  Dr.  Wile,  had  treated  these  boys  five  years  witbont 

'benefit,  and  Dr.  Pilcher,  takinf;  a  rational  view  of  the  suhject, 
performed  tbe  operation  fur  the  same  reason  that  he  would  per- 
form  any  other  surgical  opcratiou — for  its  curative  eHect.  There 
is  a  ntrouK  pruliobility  that  he  will  lie  indicted  for  mayhem,  to 

ktbc  c\'er1asting  ili^^grace  of  the  civilization  of  the  nineteenth 

[centur>'- — 7'fxas  Mtd.  /evr. 

The  House  Committee  011  Public  Health  of  the  Kansas  I>gi»- 

'laturc  has  made  a  favorable  report  ou  tbe  bill  which  does  away 
with  the  penitentiary- .teutcnce  for  men  convicted  of  ajisaulting 
women,  and  subslilute-i  castration.  The  Social  Purity  League 
of  Topeka  has  been  urging  the  passage  of  this  bill,  and  the 
lett<tcrs  of  the  league  claim  enough  voteft  iu  both  bousen  to  paw 
it,  and  have  secured  the  promise  of  Gov.  Lccdy's  signature. 
They  say  that  fullowiug  the  lead  of  Kansas,  teii  other  Slates 
will  pass  the  same  law  at  their  next  session  of  legislature. — 
Med.  lieeord. 

"  Cn>tTation  iu  cases  of  sexual  perverKion  and  for  habitual 

^iminals  bas  been  revived  in  abk-  papers  rc.id  before  the  Chicago 
fedtco-I^gal  Society,  by  Daniel,  of  Texa.s,  and  Way,  of  tlie 

l£lmira  Reformiitor)'.     The  arguments  advanced  did  nol  receive 

[a  very  cordial  endorsement  from  the  members  present,  and  the 

IpoMiibilily  of  the  adopttou  of  the  men.ture  advocated  is  stlight. 
It  is  too  radical  a  change  to  be  made  in  a  hurry,  and  the  fact 
must  not  be  lost  sight  of  that  any  such  experimentation  is  con- 
trar>-  to  the  laws  of  nature  and  will  receive  almost  universal 
c»udcmnation . " — Cutting. 

A  writer  iu  the  I<ondon  lancet  gives  us  some  information  ou 

'  tbe  subject  of  the  demand  and  supply  of  eunnchft  in  Cliina. 
The  emperor  aud  certain  mcuiliers  of  the  royal  family  arc  alone 
entitled  to  keep  eunuchs.  His  maiesty  maintains  at  least  3,000, 
but  no  prince  of  the  blood  or  imperial  princess  has  a  right  to 
more  than  30.     In  the  production  of  Chinese  eunuchs  four  chief 

I'.bctoTS  prevail,  viz.:  greed,  predilection,  poverty  and  lazincsa. 

jUany  parents  sell  their  male  children  to  the  mutilators,  or  them- 

|aet\-es  ca.strate  them  in  the  hope  of  eventually  sharing  their 
lings.  Both  penis  and  scrotum  arc  removed  by  a  single 
veep  of  the  operator's  knife  or  scissors.  A  small  piece  of  wood 
or  pewter  is  inserted  into  the  open  nrcthra  and  the  wound 
washed  with  pepper  aud  water.  The  patient  is  then  walked 
for  three  honm  without  rest,  and  for  the  follmviug  three  days  be 
is  allowed  no  drink,  while  the  ping  fills  the  urethra.  On  the 
fourth  day  the  plug  is  removed  and  if  tbe  urine  Hows  he  is  looked 
Upon  ax  cured:  but,  should  the  overstrained  bladder  refuse  to 
act,  be  is  left  to  die.     Fatal  cases  amount  to  about  three  per  cent. 
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"  la  Silnria  bovsnrc  rastrnlw)  in  n  certain  \illage  nod  dressed 
in  women's  clothes." — l/»crrtat»  authority. 

Hammond  refers  to  cflslraikm  as  a  religious  ceremony  in  New 
Mexico. 

There  is  a  wide-spread  belief  that  squirrels  castrate  each  other, 
but  after  reading  much  pro  and  coii  I  feel  pietty  well  sati»6ed 
that  the  vcr>'  frequent  cases  where  the  testicles  arc  missing  is 
due  to  a  parasitic  disease  which  destroys  ihe  gland. 

Dr.  ICdmund  Andrews,  of  the  Norlhwc-stem  University, 
Chicago,  writes  for  the  American  Medical  Journal  of  Jan.,  1898, 
that  the  following  ciTects  of  castnitioii  on  animals  are  noted. 
Th«  elk  experimented  upon  did  not  ylicil  tiieir  bonis  in  the  fol- 
ktffing  season,  asis  tL-iual  with  them,  but  the  old  horu  remained. 
The  severe  weather  froxc  the  horn  at  the  tips  and  these  tips 
came  off  and  then  numerous  small  sprouts  came  out.  These  in 
lum  werenii>pe<l  in  the  following  season  and  sprouted  in  sroallcr 
parts  and  this  went  on  until  a  pair  of  large  nobby  bunches  of 
bone  stood  up  on  the  heads.  If  protected,  these  boins  would 
probably  -itlnin  an  inimctiKc  growth. 

Tht  ox.  When  the  calf  is  castrated  he  grows  to  be  a  larger 
and  taller  animal  than  the  bull  but  his  Deck  and  forequarters 
■re  thinner.  His  cerebcDiim  Itecomcs  larger  than  that  of  the 
bull  atMl  bb  hoTus  become  both  thicker  and  longer.  The  voice 
in  changed  in  pitch  while  lowing  but  not  in  bellowing. 

Tht  horsf  grows  larger  if  castrated  young  and  the  bridle  teeth 
do  not  seem  to  be  changed  as  occurs  in  the  full  male. 

Sheep.  The  wethers  do  not  Ixrcoiac  opecinlly  larger.  The 
wool  of  the  ram  b,  however,  much  more  oily  and  of  less  value. 

The  axl.  The»  animals  grow  larger  and  are  good  niousers. 
They  arc  fonder  of  petting. 

7if«/w«,  castrated  chicken,  grow  larger.  theScshvsdelicnte, 
the  spun  undeveloped,  the  colored  comb  and  wattles  remain 
btnall.  Some  of  them  de\-clop  a  nursing  instinct  and  take  good 
care  of  a  brood  of  chickens. 

In  general  terms,  if  an  animal  \%  caatraied  young  he  develops 
the  distinctively  male  peculiarities  in  only  a  slight  degree,  yet 
iiome  ^pecies  produce  much  larger  horns  than  the  perfect  male. 
The  ox  and  gelding  do  not  completely  lose  their  sexual  posskm, 
hut  make  frequent  cSorts  to  copulate  with  the  lemales  in  fae«t. 

Physical  enects  of  ca.stratiou  in  man  seem  to  be  that  if  cas- 
trated young  they  grow  taller  and  have  larger  frames.  They 
are  also  falter.  The  hair  ou  pubes  and  face  does  not  grow. 
Checks  look  round  and  pn^mineni.  chin  apt  to  be  double,  no 
beard.  The  voice  in  bo>'s  below  age  of  puberty  is  about  like 
that  of  a  woman,  hut  iiftcr  pul)eily  it  i.i  found  an  octave  tower 
than  that  of  the  woman.  The  timbre  ne\-er  attains  the  riclmess 
and  flnte-like  splendor  of  the  adult  woman. 
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Mevlal  effeels  «/  easlration.  If  coatmted  late  is  life  the  sexual 
desires  are  not  abated,  but  if  in  euTly  childhood  it  is  practicfllly 
lost.  Eunuchs  are  charged  with  special  euvy  and  jealousy,  hut 
this  does  not  seeiii  aub!ttnnlinte<1.  They  are  only  xvHlou^  in  their 
duty  of  defending  the  women  whom  they  arc  in  charge  of. 

Dr.  Robert  P.  Harris,  of  Philadelphia,  in  au  article  on  Con- 
genital Absence  of  the  Penis,  in  Philadelphia  Medical  Journal 
^Df  January  Stb,  1898.  ofiers  the  followiug  conclusious  among 

liers :    The  eunuch  has  us^tully  longer  leei*.  a  Itgbt  pelvis. 

and  is  defective  in  (he  growth  of  his  chest  and  arms.     His  long 

bones  aic  li^ht  and  liave  a  larger  hollow  in  them  than  in  the 

all  man.    If  not  taller,  he  is  often  very  fat,  and  attains  a  weight 

Ffrf"  300  or  300  pounds. 

"A  complete  antithesis  tn  the  Jumpers  1.4  nreNcnied  in  the 
sect  of  the  so-called  White  Doves  or  Skoptzi.  1  hcsc  arc  a  secret 
^iect  in  Russia,  belonging  to  the  Christian  belief,  but  secretly 
practicing  castration,  and  believing  lliat  thereby  they  insure 
purity.  They  are  certainly  a  wonderful  people,  with  many  ex- 
cellencies, though  fanatics  in  thtK  belief." 

An  editorial  in  the  Journal  of  the  American  Medical  Associa- 
tion of  October  33d,  1897,  concludes  that  the  psychic  and 
physical  effects  of  castration  are  less  pronounced  the  later  in 
life  the  operation  is  performed.  The  general  argument  is  in 
favor  of  great  care  in  pcrfonning  the  operation  in  women,  and 
s  cottsen'alism  that  has  not  as  yet  been  practiced. 

Castration  is  hinted  at  in  Mat.  xix,  13  ;  Deuteronomy  xxtii, 
I,  two  mutilations  analagotis  to  complete  castration  are  men- 
Ltioiied. 

A  castration  bill  wa.s  introduced  into  the  Michigan  I^iitlatnre 

providing  for  (he  castration  of  all  inmates  of  the  Michigan  Home 

for  the  Feeble- Mi  11  dec!  and  Epileptic  before  their  discharge;  also 

■  for  that  of  all  pcrwns  convicted  of  n  relony  for  the  third  time, 

*  and  of  those  convicted  of  rape,  in  1897, 

Of  the  36  -mull:  cases  here  onerateid  on.  24  were  operated  on 
because  of  persistent  epilepsy  and  masturbation,  one  for  epilepsy 
with  imbecility,  and  one  for  masturbation  with  weakness  of 
mind. 

The  results  of  the  tabulation  show  that  the  cases  were  at  time 
of  operation  about  half  of  them  under  \^.  four  t6,  five  17,  two 
were  more  than  twenty,  and  the  balance  of  15.  The  timesincc 
operation  has  been  in  most  of  the  cases  some  years,  hut  in 
our  the  operation  has  been  done  within  a  year.  The  mortality 
I  been  nothing,  and  the  operation  is  regarded  as  very  safe  and 

Dpleeven  with  adults,  though  Ibere  has  l>ecn  a  high  mortality 
in  the  aged  castrated  (or  enlarged  prostate. 

In  the.se  cases  they  ha%'e  been  operated  on  under  an  anesthetic 
rand  some  have  been  circumcised  at  the  same  time.     A  large 
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number  of  oibcr  cases  have  been  circumcised  alone  and  all  with 
good  resnlls. 

Two  of  thirsc  case:;  had  large  varicocele  which  was  all  cut 
away  at  the  time  of  castration. 

The  mental  and  moral  condition  was  f;tir  in  9,  good  in  2,  and 
poor  in  the  others ;  this  has  become  better  in  3  cases  and  re- 
mained unchanged  in  the  rest :  two  were  kleptomaniacs,  and 
this  manifestation  bas  nearly  disappeared  since  [be  operation ; 
one  wa.4  salacious,  improved  iuuce  i:i]>eration  :  one  was  solitary, 
DOtsomuchsoitow:  four  wciepasMonalennd  quarrelsome  and  are 
DOW  much  less  so:  one  persistently  eloped  but  now  ucver  attempts 
it;  two  were  gluttouowt  and  remain  so;  one  wiis  monkeyish 
and  is  still  much  the  same ;  one  was  imbecile  and  is  now  more 
so;  fonrceased  to  havefits.  though  without  much  mental  change, 
soon  after  the  operation  ;  the  %'oice  n^mains  soft  in  live  cams  and 
b  not  perceptibly  altered  iu  the  others.  Masturbation  has 
ceased  in  all  the  cases  but  one ;  that  comes  on  at  limes  only  and 
lasts  for  a  few  days. 

In  one  of  the  female  cases,  not  included  in  the  36.  masturba- 
tion is  quite  prominent  at  intervals,  but  ut  such  limes  the  girl 
is  insane  and  demented.  There  has  been  gain  in  weight,  aside 
from  growth,  in  all  cases  but  3.  The  sexual  appetite  iteenis  to 
be  now  missing  in  all  the  cases  but  a.  and  in  them  appears  only 
periodically.  Erections  sometimes  occur  but  without  erelhtsm 
except  in  the  in.'<tanc«!t  where  masturbation  still  iK-curs,  No 
extra  growth  of  legs  or  body  has  been  noted  iu  these  cases,  and 
could  not  well  be.  as  they  are  nearly  ali  still  in  the  growing 
stage  and  have  not  as  yet  shown  abnormal  size.  The  temper 
biu  been  improved  in  all  instances  but  4,  where  it  remains  un- 
changed. There  i.s  less  pugnacity  in  all  the  CLse^t,  and  les.'t  of 
anger,  obstinacy  aud  self-will.  It  seems  that  the  cases  grow 
more  sympathetic  and  altiuistic,  and  in  some  the  emotional 
nature  in  general  is  better  balanced  and  more  nearly  normal. 

In  all  these  cases  the  written  consent  of  the  parents  has  been 
obtained. 

This  class  of  work  ha-s  been  ver>"  little  done  8n>-\vhere.  as 
public  opinion  has  been  much  against  it,  and  even  among  med- 
ic«1  meti  no  encouragement  has  been  given  until  recently. 

The  effect  upon  the  ei>ileptic  scir-ures  Bpi>cars  to  have  been 
good  in  all  cases.  Some  have  ceased  having  the  attacks  alto- 
gether, though  one  has  had  an  attack  alter  two  years  of  im- 
munity, but  It  was  brought  on  by  over-eating.  All  the  casen 
have  the  attacks  less  often  and  with  less  severity. 

Only  live  of  these  etudes  have  had  bromide  since  the  operation 
and  they  with  diminishing  d<>scs,  now  reduced  to  five  or  tea 
grains  ooce  daily.     All  the  others  have  been  without  medicine. 
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except  that  they  have  had  tonics,  such  as  Co.  Tinct.  Gentian, 
and  cod  liver  oil,  at  intervals. 

Fourteen  of  the  cases  are  Americans,  six  Irish,  one  Scotch, 
one  Swedish,  the  others  being  of  unknown  extraction.  At 
present,  17  of  the  cases  still  reside  in  this  Institution,  3  are  in 
Inaatic  hospitals,  five  are  at  home  with  parents,  and  the  where- 
abouts of  one  unknown. 


ON  THK   WORDS  FOR  "FKAR"  IN  CERTAIN   LANGUAGES. 
A  STUDY  IN  LINGUISTIC  PSVCUOLOGY. 


Bjr  AlBX.  ¥.  CHMmMiAtH,  Pb.  D..  Clatk  Unlvciillv.  W«Tmt(r.  Mitt. 


In  «  previous  csuy'  the  vrrilcr  ditcnMed  Anger- words,  nud  rcfcr«ticc 
to  tliis  will  he  Dcceunc)'  since  not  a  (cw  (ear-words  arc  akin  to  tkOM 
vaed  to  ilenolc  anger. 

I.  /'Vdr,  il  we  truit  the  etymology  of  tts  lingHiih  name,  i*  "an  tx- 
^rienee:"  Skcat  tclU  na  that  the  word  was  "ongioully  usvd  of  the 
pfrili  and  fxffrienui;  of  a  wty-faring."  The  Anglo-Saxon  /«r 
meant  "•  luddcii  pcnl,(1nnf;er.  panii^.  fear  ;"coenBtc  arc  IceliLndic/ar, 
"  bale,  Iiiitni.  niiw hicl."  Old   High   German  /ira.  fiir,  "  trvason.  d&n- 

5;er,  (righl,"  Modein  Geriuau  ?t>./aAr,  "  dnugcr,  pciil.  rUk,"  Re- 
Bled  alto  are:  IMixi  pericuimm,  "peril,  trial,  danger  "  {Uotn  fifrior, 
tile  root  o(  perilm,  "eiperitncecf,  ftkll]e<l">.  txpfrieilia.  "expe- 
rieocc,  trial,  proof ;"  Greek  T»ip«,  "  attempt,  atrntngem,  Irkk," 
rtfiim  "I  go  through."  The  common  radical  of  all  tbcae  terms  I* 
Um  Isdo-Fttropean  root  Per,  "  to  pa«H  ihrongli,  to  irairel,  to  fare  {ta 
OltrowD  English  word  from  the  same  stock  bos  it>."  In  Old  Nnrae 
/4r  ha*  the  *ddttioaal  sign tScii ion  of  "plague,  pestltencc.  misfor- 
tunc."  which  may  go  to  somewhat  explain  our  capri-saion  "  a  plague 
of  fear."     fear.  then,  emyhasiics  "  wfaut  one  has ^aiiMf  through." 

II.  "  All  of  n /r^rnA/f"  is  n  popular  description  of  the  state  of  fear 
or  terror,  and  not  «  (ew  o(  our  fenr-woid^  contain  thfs  primitive  idea. 
We  snr  "  Irevtbting.  shattHg,  quaiing  with  fear,"  and  these  expres- 
sions nnd  their  analogues  iu  ninny  other  tougnes.  George  I'os  tells 
us  in  his  "Journal"  thai  "Justice  Bennct[iii  i6jo]  waa  the  first  to 
call  us  Qniikers.  because  1  bade  him  qunkc  and  tremble  at  the  WMd  of 
the  Lord."  and  all  over  ihc  world  the  "  (car  of  the  Ixird  "  has  b(«a 
Uncly  a«aocialc<l  with  ifiiaking  nud  trembling. 

Tne  Bnglish  word  terror  { French  lerreur,  lliitin  Urror),  goes  back 
to  the  same  root  which  gave  birth  to  Latin  terrert  (older  form,  irr- 
tert).  "to  dread,  to  lie  afraid."  and,  orlginnltjr,  "  to  tremble;"  Rna- 
sian  Iriaili  (Iriaia/e).  "to shake,  to  shiver;"  Lithnanion  triisUli,"  to 
tremble;"  Snnnltrit  Iras.  "  tolremble,  to  be  nfraid.*'  Irdxa,  "  terror" — 
the  radical  of  all  being  lodo-Huropcan  ttrt,  "to  tremble,  to  be 
■fimid."  Of  similar  meaning,  ultimately  are  tremor  nud  cognate 
word*  derived  from  the  l.atin,  and  the  derivatives  of  Greek  Tp/», 
"  I  tremble,  (|uakr.  (car.  iltead.  am  afraid  of." 

The  German  Furrht  (Ihc  Middle  High  German  vorhte  sigoificd 
"(ear,  anxiety,  apprehension  ")  is  the  abstract  of  the  ■wx\i  /Ur(kten," 
cognate  with  Cothk/iinrAZ/'an,  "  to  fear,  to  be  afraid  of,"  to  which  Is 
related  the  adjective -participle  faiUtrti.  "  fearful,  timid."  fanrhtti, 
"  fear."  The  Teutonic  radical  fork,  together,  perhaps,  with  the  roots 
of  Latin  yu^r^wimr, '-sbivcrine  with  cold,"  and  Greek  \afxiiifv,  "I 
tremble."  goes  bnck  to  the  Indo-Bnropean  perk  or  ^eri,  "  to  trem- 
ble." Another  word  embody  ins  the  same  idea  is  Gothic  retro,  "  tretn- 
bU,  terror"— rWrvir,  "to  tremble."    To"  tivmbic  lilte  an  aspen  "  Is 
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k  Vtrj  uicicnt  Indo-Huroprun  figure  of  •p««cli.  The  I^lio  patvr, 
"qnaklDg,  iretnbliaK.  thro'>bi[>^  with  ilmre,  joy,  fcur."  "•nxicly, 
fe*r,  drcMil, — the  gM  of  feat  is  pcrsanificd  ai  Pavor^ — to  be  nfraid.  to 
(ttr,  to  iicniblc,"  aod  the  Greek  *t(io\.  with  all  the  phobiai  to  which 
it  h«s  given  rUe  in  the  vanoni  civiliicd  LanKungei,  have  at  th«ir  liste 
radicals  which  *iin>ify  "to  tremble."  The  coirespoDdini;  verb*  in 
Creek  «oCI/w  and  «jf!lai)ai  arc  related  to  SaciBkrit  kkt.  "  fear.  "  bi&Mfti, 
"  he  is  niraid,"  Lilhuanian  baittU,  "  fear,"  bijHit.  "  to  l>e  afraid," 
bajit,  "  ternblc,"  Sahi,  "  terror,"  while  the  tnodem  Oerman  brten. 
"  to  Ircniblr,  quake,"  goc*  back  to  the  (smc  Indo-Knropeaa  rndical. 

Wc  S|)enk  in  En^Iinh  of  "  ihiirering  nith  terror,  or  fear,"  and  it  ia 
intcrestin};  to  note  that  in  the  "  Gcal  IlyiloTialc  of  the  DMlriietioti  of 
Troy,"  an  HnKli'Ii  Rotnaiicc  firm  i  J90  A.  D.,  we  find  "  Achillea  at  the 
choice  men  thfuert  ^shivered)  for  anger." 

The  French  word  trainjre.  "  10  (ear,"  bcloogn  here  alio,  being  dc* 
rive<l  from  llic  l^lin  trrmfre. 

Tke  radical  mtaaing  of  English  ihtnider  is  to  "  tremble." 

III,  Anotber  closely  related  series  of  words  is  that  in  which  the 
baaal  idea  is  agitation,  moitm^nl,  slir.  Here  belonK  the  Latin 
mtlMt,  "axilalion,  anxiety,  fear,  dread,  terror."  mttufrt.  "  to  fear,  to 
be  afraid  of,"— allied  perbaps  to  mHus,  "  moved, BBe4:tcd,dialurt)ed." 
7 rffiidatioH,— tb^  l^thi  Irtpidatio  AicuiTied  "eotituiied  hurrj'.  ■larm, 
coKKtei nation,  terror,  trepidation." — bos  acnrioua  eiytnotoiiy.  fcstun, 
the  aocii^iit  grainiuaiiau,  Aloises  the  old  I.«tin  trtpit  bj-  nertit.  adding 
the  remark  "  uiide /n^ii/D)  ct  frtpidatio,  f{atti  ttirbaltone  BKtit  ner- 
llltir."  The  Latin  adjective  /r^irfwj,  "trembliuK,  alarmed,  ftarfnl, 
Misioas,"  etc.,  wonld  then  seem  10  siKiiily  "  in  a  state  of  disturbanM, 
•S  it  tbe  mind  is  bciai:  continually  /«rnM/ about  or  n)(ltate4l  (Skeat)." 
The  Old  Latin  trrprre  is  coKiiAtc  with  Creek  T^«>.  "10  turn," 
and  also  with  Latin  lorgtirrf  (whence /pt/wrir),  the  basts  of  all  bcin|; 
the  Indo-BurO)>ean  raijlcol  l-rit,  "to  turn,  to  twi»l."  So  when  we 
apeak  of  being  loriured  by  our  (ears  wc  ate  bni  rcpcatinK  a  very  old 
Dgnre  of  speech.     A  rovrard  wc  «flcn  say  "  wrilhfi  with  (car." 

IV,  A  common  cxprcMaion  in  BngliKh  ia  "  to  tiarl  with  fear,"  witlt 
whkhmay  be  compared  the  colloquial  "to almost  /nin/ out  of  one'* 
boou;"  we  havcHlso  the  dcrivniive  "  it  startle."  Tbe  imric  idtnlsst 
tlkcba«If>ol  the  modern  ftigh  German  JVAr'tft'i,  "  (error,  (risbt,  fear, 
berroT,"  the  Old  IliRh  Cemian  verb  scritAin  sij[uifyinf(.  "  to  start  up, 
to  leap,  10  bop."  thr  .Mi<l<lk  HiKb  Germiin  siilifiiHiitive  tthrte.  "a  sad- 
den Stan,  terror,"  and  the  cauMilivc  verb  ttArtttten,  "  to  cause  to 
Mart,  to  make  afraid."  The  radical  is  sAriti,  "  to  leap,  to  move  sud- 
denly, to  start." 

A  GOBDate  Idea  reiide*  in  ibe  Modern  German  siek  mlirlsfn,  "  to  be 
•Urtlcd  at,  to  be  tcrrifieil,  to  shtidder."  ami  ilie  snlialaritire  Kmltt- 
Imen,  "  tetror.  drcnd,  horror,  friffht-"  The  Middle  lli^h  Cerman  titl* 
itlstn  slKntftcd,  "  to  cast  down,  to  disconcert,  to  fear,  to  be  afralit  of," 
tbe  Olil  High  Cerman  inlsi::cn  fthcre  in  also  a  M,  H.  G.  from  tittsit- 
ten),  "  to  conic  out  of  one'h  neat,  to  Iohc  one's  composuic,  to  fear,  to 
be  afraid  of,"  In  Goiliic  wc  find  andatrls,  "  horrible."  amdiilan.  "  to 
be  terrified."  These  words  nrc  all  bsHcd  up^m  the  Indo-Buropean 
fool  ifd.  "  to  sit."  with  a  privntiTe.  or  disjunctive  prefix  (Mod,  Cer- 
■Ban  tnt,  Gothic  and).  The  idea  at  the  root  ol  Ent^ilagm,  is  "  stmrt- 
tBK  from  one's  seal  in  terror." 

V,  Tbe  siokinft  of  llie  heart  aiul  of  the  litnl  organs  generally  in  a 
familiar  conception  of  "fear"  among  primitive  peoples,  and  one 
which  appears  very  often   m   picture-writiiiR;  and   flign-Iangnage,  ai 

'  ""I.  UalMcy  has  pointed  out.     Onr  own  IiinguBge  fnrniahM  cognste 
"to  have  one's  heart  in  oue's  hoots,"  "to  feel  one's 


30* 


CIIAIIIIKRLIX: 


heaftiinlt,"  «tf.    Being  "down-beaned  "  Utbuta  very  Mrljr  (orm  of 
(car. 

Perhaps,  bere  belong  alto  the  Yornba  (•  Went  African  Unsnose) 
alya/S  ml,  "  I  ain  fifraKl,"  liUMll^,  "  Uw  bnrt  iaio])«  me."  daiya/o, 
"  to  frigbten,"  etc.,  aUtaaofEli  the  jniupituc  i*  bere  the  otlict  way.  W« 
say,  analof^nity,  in  Ruglliita  "  nijr  beart  Teapctt  into  my  motith,"  in 
HtMakinK  o(  certain  aapcctH  of  fear. 

VI.  Tbe  gbost  in  "  Hamlet "  describes  wvetal  of  the  Icnowa  ayiup* 
tomi  of  fear : 

"  [could  a  talc  niifold,  whoM  ligbtevt  won) 

Would  barrow  up  tby  «ouI,  (recie  tby  young  blood. 

Make  tliy  iwoeycM,  like  »t«n>,  *tnrt  froni  their  »phcrc>, 

Hty  kitoucd  and  combined  locks  to  part. 

Aim  each  particalai  hair  to  xtaod  on  cud. 

Like  quilU  upon  tbe  fretful  ]>»i]ientlne." 

The  last  mentioned  tyiBptom  i»  illuMrated  br  the  etymology  of  the 
word  Morrtir.  The  Latin  Acrrvr,  "  m  staudiug  ou  end.  briatliu^,  terror, 
dread."  and  horrrre,  "  to  stand  crc«t.  to  brintle.  to  be  afraid,  atton- 
iahed,  ani«»d,  to  Maitlc  with  fear,"  etc,  as  the  older  form  {hortere) 
of  tb«verb(cf.  tirmdii,  "  lougb.  hairy,  nhaggy")  Ahowa.  tefer  to 
the  "briatliiiK  of  the  bair  in  Tear."  In  Sonakiit  Mink,  "to  brl»- 
Ue."  iaaaid  of  the  hair,  "especially  ai  a  token  of  anger  or  pleasure" 
(Skcat). 
Virgil  rclcra  to  the  bristling  of  the  hair  in  the  Aen.,  11,  774: 
Obstupui.  sicteruntquc  comic,  et  vox  fauciba»  hwstt. 

VII.  1  he  "  fieeiing  ot  the  blood  "  fiwiv  cogantc  cxpreMioii  In  some 
of  OUT  fcsT-woids.  and  besides  we  speak  often  enough  of  "  the  cold 
ahiTen"ol  Icar,  and  "the  cold  sweat"  that  accouipanics  it.  Our 
BaglUh  afraid  \%  the  poat  panictple  of  the  verb  affray  "  t»  frighten," 
which  Skeat  traen  throngb  the  Old  French  <Jfm«T-(eEfrDier,  csfreer), 
"  to  frighten,"  to  a  Low  l.alin  rxfrigidarf  {'.txym  friiui."  cold  "),"  to 
frccw  with  terror." — in  I.atiu  fugtdtit  ine*til  "dead  <»r  stiflcoed  with 
colli  or  fright."  and  Horace  even  uses  it  in  the  sense  of  "  tearful."  A 
rommou  phrase  in  Enelitb  is  "  tmmtud  with  fear." 

VIH.  Out  linKliih  dismay.  "  to  trnily,  tw  diiicontage,"  comes,  ac- 
cording  10  the  Skcat.  from  Old  French  Jiimityer  {■;[.  Spaniah  dft- 
miayar.  "  to  dismay,  to  dishearten,  to  tie  disconTDge<l.  to  lose  heart  *'). 
which  iccnu  to  have  bees  SUppUatett  very  early  by  the  retb  rimayer; 
"to  dismay,  to  terrify,  to  strike  powerleva  "-~tiie  intiautilive  *«nse  o( 
which  "  to  lose  power,  to  faint,  to  be  discouraged,"  would  appear  to 
be  the  older,  /^cjniit^vrand  HMOrrr.  aceoiding  to  (he  bc«t  authori- 
ties, are  derived  from  the  Old  Htgb  German  magan  (Mod.  Germ. 
mSgtn.  Mod.  Biigl.  may^.  with  the  Latin  prcGxes  dis-.  ex--  The 
"loBof  poser  "  IS  the  tiasal  idea  here.  Ptom  Old  French  timayer 
cornea  Modern  French  imai.  "  frtj[bi.  terror."  Cognate  also  is  the 
Italian  stmagere,"\o  lose  courage."  The  Engliih  word  mitgivimg 
has  somewhat  of  the  idea  iu  dismay.  With  us,  in  English  "  to  loae 
heart  "  is  "  to  give  way  to  fear." 

IX.  Tbe  I,atin  iviij/mu/i«  (whence  our  mnil^malion).  siKnlfied 
"consteraaiion,  Ingbt.  tumult:"  the  corresponding  verb  is  caiHltr. 
mart,  "  to  stretch  on  the  f;Toand,  to  piosItatc.  to  terrify,  to  alarm,  to 
dismay  " — the  participle  cons!frnntmi  nieaimitf  "  coat  down,  prostrate, 
frightened."  The  bsMi  idea  iR  seen  in  I>*tTn  slerturt,  "to  throw 
down,  to  throw  to  the  gronnd,"  from  the  Inilo-nnropean  radical  tt-r, 
"to  spread  out."  We  employ  a  somewhat  similar  figure  when  w« 
■peak  of  "  o*;W/  fear." 

X.  We  often  Speak  of  peraoas  being  "  rooted  to  the  ground  with 
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fear,"  "transfixed  with  fear,"  etc.;  from  frigbt  people  often  atsnd 
"  stock  still."  In  Gothic  we  find  usgaisjan,  "  to  temfy,"  usgeisnan, 
'■  to  be  terrified,"  cognate  with  Old  Norse  geiska-fullr,  "  filled  with 
terror,"  and  Lithuanian  gai'sxti,  "to  swoon."  Related  also  is  the 
Latin  Harare  (older  form  neesere),  "  to  cling  to,  to  stick,  to  be  unable 
to  move  vnttj  " — the  radical  of  the  whole  series  being  Indo-Buropeao 
^Aaif,  "  to  stick."  We  still  say  of  a  valiant  man  that"hewill  not 
stUt  aX  anything." 
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Dit  tdeenauoziation  dt$  Kindts.    Vok  Th.  Zikhbn.    Berlin:  Reu- 
tbcT  uiid  Rcirhanl,  1898.     pp.66.     Price.  MIc.  1.50. 

A  iicienli6c  stutlj*  ai  the  asttuciation  of  idcHit,  TrofcMor  Zkben  aotes 
wtihsurptiK,  b«i9ca[Ccl}-)-ctbccn  made:  altliouKh  from  atlicor«tic«l, 
uo  IcMi  tiiaii  B  pcdaifo^ical,  i>4>liit  of  view,  no  licld  proiniticR  rk'llcr  r«- 
»ultA.  Gatton  has,  it  in  true,  done  soniethioK  witb  UlU  utociaied  Meu 
of  Bdalt*,  but  JD  the  domaiQ  of  }{cnetic  paycnolojnr  odc  fiDd*  only  the 
tflMt  incidcDtal  rcfciiMicco  to  thr  aabjcct,  and  ProfcMOr  Ziehen'*  atudj 
U  an  attempt  to  break  newgroutiil.  Hi*  teat  wascariicd  oa  witli  (ortjr- 
two  hoys,  from  cisht  to  fourtccii,  in  the  practice  nchool  connected  with 
Rein's  VadagoKisclie  Seminar  at  the  LTiiivcralty  of  Jena.  Certain  mOB- 
oaylUbk  wonlg  —  the  names  of  well. known  objects  —  were  at  atatcd 
micrvals  pronoanced  to  the  boys  and  they  were  recjuired  to  give  the 
immediately  snggeaied  idea.  ¥ltv  i.-liil>ireii  UBually  uiiswereit  iu  a  vord 
and  these  aiitwers.  or  associated  ideus,  Professor  Ziehvii  groupB(i) 
rapid  (spriugende^iuaocinlioiisaiid  (aJrcnsaningCurteila)  association. 
"  Rose^rcil  "  illu<itialca  the  first  f^roup.  There  U  manifest  abftencc 
of  reaHomiiK.  and  ideus  of  tittie  and  spac^  are  not  taken  Intoconsidera. 
tion.  In  the  second  {[roup  the  child  answers.  "The  r<i»e  is  rcil." 
Here  a  definite  rose  1»  considere<l  adiI  time  and  «i)iAce  are  indicated. 
The  idea  presented  is  also  connected  wiili  the  tesnltiug  idea. 

Verbal  auocialionacoDatiluied  Ini  than  3% of  the  auocia lions  made 
by  the  children,  but  ProCcMor  Ziehen  coiiclEidcaihatauchaaaociaiiont 
are  more  eommon  among  adults  nod  most  common  in  perion*  hairing 
mania  or  some  form  of  mental  debility.  A  form  ol  asKiciatioo — san>c- 
what  related  to  rerbal  auociation — numely,  mird-completiou,  hi;  found 
more  general  among  the  children,  as,  forexnmplc.  postal — card  ;  heart 
— shaped  -  post — olTice.  etc.  The  most  siKnilicaiit  (acts  lirouKht  out 
in  Frofwor  Ziehen'*  study  arc  (i)  the  iinivertal  application  of  the 
Ikw  of  contiguity  with  the  young  child — only  in  rn^l  associations 
wa*  there  any  hint  of  the  woTLiiig  of  the  law  of  similarity,  and  the 
rerbol  association*,  it  will  l>e  tc<-H!Ied.  were  not  numeroas;  and  (3) 
the  strong  emotional  element  in  thcnsiociated  iiteasof  children.  Tbi>, 
says  Ziehen,  explains  why  the  nieinory-images  of  school  excursions 
form  *o readily  and  are  reinaiated  so  easily. 

Will  S.  Mohroe. 
SImtifn  mmd  fertiitlif  Uber  die  XrlrmHtig  drr  Orthoxraphtt.     Von 
Hkrman  Scbillkr.    Berlin:  Reutber  und  Rdchard.  1S98.    pp. 
63.    Price,  Mk.  i.jo. 

Tlie  spelling  problem,  nole«  Professor  Schiller,  in  his  Introduction, 
ii  far  from  settled — Gernisu  cuntemporory  pedasogit^at  thought  to  the 
contrary,  notwithstanding.  The  tesujtsobtained  in  the  schools,  which 
are  far  from  satisfactory.  )U»ti[y  some  invetiiiKaiion  Into  the  pcycho- 
logical  basis  of  accurate  spelling.  The  customary  way  of  acquiring 
word-forms,  ouumes  the  aolhor,  is  primarily  through  the  eye  and  the 
ear, 
mast 


^»^jt  *Bi Wf    ■■  ■  p *a has ^-■s    %«iv    ^utai^^s^     <«•    ■'a  ■a.isivt  ••3     «*a  i  ^^aaHaa    «aa^   ^  «  k    ■•>*««    ao*^ 

In  order  to  have  the  accurate  orthography  of  a  word,  the  pupil 
he«r,  tft,  pronounce  and  wrUe  the  new  word ;  and  In  oroer  to 
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teat  tb«  Tclalivr  vala«  of  viiuol.  auditory  and  motor  inethodB  in  *peU- 
inS  iaotniclioD,  Hrofeuor  Schiller  dcviicd  b  licrici  of  word*  wnkh 
were  in  tlcven  iliflrmil  ways  propoiinilcd  to  cUhmh  of  ho]r«  rauciag 
in  age  itotn  ciglit  to  nine.  The  following  were  tiie  variations  of  tbe 
teus  1  i.  Word*  pronounced  by  lencber,  tbe  pupil*  holdiOK  their 
Biontba  firmly  elated;  i.  Words  pronounced  liy  teaciivr.  the  pnpils 
rcpcttting  (he  t*mt  in  a  low  tone ;  y  Words  pronouncol  liy  tcacuer, 
papJU  repealing  t!ie  lamc  in  n  loud  tone;  4.  Words  prononnccd  by 
tMCbcr,  anil  the  pupiln  wnie  tlie  words  in  the  air ;  $.  Tcncher  write* 
Um  words  on  the  board,  the  pupil*  close  the  nioutli  fimily.  and  look 
at  It  an  initanl ;  6.  Tlie  fmt,  the  pupils  prouoniice  tbe  uords  in  a  low 
tone;  7.  Satiic,  the  pnpiN  pronounce  thtr  words  in  ulou<l  tniie  ;  ft,  Snme, 
the  pvptl*  write  the  words  in  tbe  air;  9.  The  teacher  prouounees  the 
wOfOA,  tllc  pupil*  spell  tlie*ame,  tbnt  in,  name  the  letters  and  syllables 
Ib  Um  word* ;  10.  Tbe  same,  the  pupils  pronoutjctog  the  wordii  in  low 
taoe«:   ■).  The  satne,  the  pnpil*  protiouttcing  the  words  iu  loud  tones. 

Kacb  teat  was  repeated  eitcot  diflercnt  times  with  words  which  had 
aot  been  laujjht  10  the  boys  and  which  must  bnve  been  more  or  less 
new  to  them.  Tbe  efficicncr  o(  the  diflcrent  method*  was  judfcwd  by 
tbe  errors  made  111  subsequent  efforts  to  correctly  render  Inc  lists  of 
wordf^  learned.  It  dhutild  be  borne  ill  tiilitd  that  each  list  lixd  eiglit 
repettttoiis ;  and.  as  to  relative  aiie  and  difficulty  of  uonls  in  the  dif- 
ferent list*,  the  b* lance*  were  pretty  approximate.  The  following  com- 
parison with  ref;itrd  to  errors  made  sug^"'^  the  efficiency  of  current 
nwtbods  of  teaching  spelling  :  Words  written  on  board  bv  teacher  and 
copied  hy  pupils,  they  pronouncing  at  tbe  «nme  time  in  low  tones.  177 
error*;  the  same,  pronoun  cm);  In  loud  tone4.  }9SerrDr«:  words  written 
on  the  board  by  teacher,  and  then  written  in  the  air  by  the  pupils, 
344  errors;  words  prononnccd  by  the  teacher  and  then  orally  spelled 
by  the  piipiU,  J56  errors ;  words  wrilten  on  the  board  by  the  teacher 
aid  then  pronounceii  in  loud  tones  by  the  pupils,  j8g  errors  ;  the 
Mmc,  pronounced  in  low  toncK.  643  error* ;  the  SHtne,  with  tbe  moatb 
firmly  closed.  763  errors  :  words  pronounced  by  the  teacher  and  writ- 
ten in  the  air  by  the  jinpila,  771  errors ;  the  words  pronounced  by  the 
teacher  and  repented  in  loud  tone*  by  pupil*.  i,9i]  error* ;  the  sninc, 
rcpeateil  In  low  tones,  1,801  errors;  the  same  with  closed  moutb,  1,901 
errors- 

A  study  of  the  error*  le«dM  one  to  conclude  (i)  that  merely  henrinff 
words  pronounced  is  tbe  IcaM  effective  wtiy  of  leaniinj;  to  apctl ;  (}) 
Uut  expoaiDK  the  word-forrn  to  the  eye  reduces  the  number  oi  errors ; 
{3}  that  *ccitig  the  word'form  and  copying  the  same  produce*  a  minl- 
mnm  of  error  ;  (4)  that  writing  iu  the  air  reduces  the  number  of  errors 
in  both  the  seen  and  beard  list*  of  word*;  and  (5)  that  loud  speaking 
—with  one  exception — proved  more  effect  ire  than  low  spcakinjj.  Pro- 
fcaaor  Schiller  maile  similar  cxperiuienls  in  a  Latin  class,  employing; 
the  same  method,  but  subntiiuitiiK  the  I,>*tin  for  the  German  word», 
U>d  the  results  agree  auhiitniilially  with  those  already  noted.  He 
leacbe*  three  leutalivc  conchisiuns  from  the  study ;  <  i)  necessity  of 
niwolntcly  correct  prouunciation  of  all  words  used  by  the  teacher;  (») 
dictation  should  be  less  used  and  copying  more  cencially  employed 
during  the  earlv  years  of  school  life ;  (3}  more  time  should  bv  gives 
to  writing  wonfs  in  the  air. 

I  Will  S.  MOKsoit. 

t^  riU  lofial  de  la  FemiHf.    Devoirs.    DroUt.    Edfiealion  pttr  Mmk. 
A!(»A  LMirftKi^HK.     I  vol.  in  isAeX^BibliothiqtedePiUosofhie 
tonlempoTatHt,  1  fr.  50  ( IVtix  .\tcui.  Alllcur). 
Tbis  book  does  not  pteleud  to  be  a  complete  study  of  tta«sub)«et, 
bnt  ratbet  presents  some  scneraJ  view*  which  the  author  think*  ahotild 
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be  opposed  lo  tlic  pnniiMQaof '  1*  coinpupic  MmJiiUic'  According  to 
Mmc.  liRnip^riirc.  lli«  fiiiiction  of  wooi«n  in  «oc(ciy  ftbouM  ttc  iiMo- 
Intcl)'  didtrrcDt  from  tliat  ol  man ;  cbc  ahonlil  be  hU  co-Uborer,  not 
bis  competitor ;  ihc  should  be  einploycil  at  arj;aiiiier.  not  a*  producer; 
in  ■  wroril,  ihc  aoctril  (iincliuu.  i.  e.,  'luty,  of  woiiinu,  Is  to  vsptnd  her- 
self for  locicly.  I»r  tbc  race,  N*  tier  domestic  fuuction  is  lo  expend 
her*el(  (or  tbc  family. 

Thcidciitilyol  thtrlghtiof  man  and  woman  is  rejfcl*"!.  Thc'right' 
of  tbc  buuuin  being  is  merely  the  right  to  the  full  development  ol  Ilia 
facnlllci;  but  tbc  faculiici>  of  womnti  arc  olbcr  ihnii  the  faculties  of 
maD,  thou|;h  "ofeiiUAl.if  not  superior,  iraportance  for  the  barmoiiiiOua 
OTxauiEatiou  of  the  indtvidnal  life  and  the  social  life." 

The  supreme  iiKhl  of  woiiiaii  ii>  to  be  protected. 

Siaitiii);  from  ibe«e  ideas,  Mmc.  Lanip^ritTC  atudlea  dlverte  altna- 
tioiiaof  woman,  notablv  ■>  /'«/Wt>rand  in  marriage.  She  conclndea 
by  tre*tinfC  of  the  "cilucntion  of  thia  educator."  which  should  be 
"coBtormable  to  biolOKic  lawit."  ami  sets  forth  the  object  and  tbc  laws 
o\K^KSociiU4'  iiadtsjimiminet.  created  precisely  vritli  such  eduoutMD 
in  »iew, 

Thf  SItuienti'  Life  o/Uttit.  by  Gkuhrk  IIauuev  Gii.sS]tT,  Ph.  D- 
D.  D.    Thi:  Macmillan  Company,  1898.     pp.  413. 

This  book  aims  to  prcscut  Huccinctly  and  accurately  the  facts  oF  the 
objective  life  of  Jesus.  No  attempt  is  made  to  discuss  in  detail  the 
teachiui:;  of  Jesus  ;  aiicI  til*  subjective  tiiile  of  his  lifeiscousidcied  only 
OS  it  is  revcnlol  in  the  Gospels.  The  book  is  in  no  sense  intcrprelatiT*. 
The  author  ailbcres  pretty  rigorously  to  his  purpose  of  stating  "the 
facts  as  ilirectly  and  clearly  aa  possible." 

The  Introduction,  of  about  eJghlv  pages,  is  devoted  to  establishinjg 
the  bisioHciiy  and  authcuticiiy  ol  lift  sources,  which  arc  the  Synoptic 
GoapcU,  the  fourth  Gospel,  aud  the  other  New  Tt'slameot  wrttinj;*. 
containing  references  to  the  subject.  The  author  stale*  the  problem 
clearly  in  each  case,  and  carries  on  the  discussion  with  ihoroufcb  can- 
dor ;  but  his  apologetic  attitude  leads  him  at  times  to  lean  rather 
Htrongly  upon  ttic  aignmcnt  from  ignorance- 

Thc  rest  of  the  book  presents  schematically  the  outline  of  the  life, 
coiistructnl  from  the  aforesaid  sources.  The  work  is  done  critically, 
giving  evidence  oi  ample  technical  scholarship. 

Though  tbc  nuthor  distinctly  dissvows  nny  intention  of  adding  any 
iiilerest  to  the  work  uot  inbereot  in  the  fiict».  one  cannot  hcln  feeling 
that  tbc  Tstue  of  the  book  would  have  been  enhanced  by  a  slight  in- 
lusion  cf  uHimth  aud  color  in  the  disposition  of  the  facts. 

W.  S.  S. 

Biomrdtanik.  von  Dk.  Riuist  MrbxkhT.  Privatdocent  an  der  Uni- 
vctsim  Sitassburg.  Jena,  1898.  pp.  177. 
This  is  a  philosophical  discussion  of  tbc  prineiplea  of  orgBoogene- 
sis.  Although  the  great  biogenetic  law  that  the  individual  recapitu- 
lates the  stogia  of  the  development  of  tbc  *pccics  to  wbicb  It  belongs 
is  true  in  a  Urge  sense,  the  order  in  which  it  has  developed  docs  not 
follow  their  pbylcllc  age,  but  i*  subject  to  much  relative  change.  The 
heart,  for  instance,  iu  the  iti<llvi<lunl  develops  bclote  the  blood  t«»> 
sels,  but  ibis  reverses  the  phylogenciic  orrler.  The  walla  of  the  Xup 
vessels  develop  before  the  blood  corpuscles,  while  the  converse  waa 
true  in  the  development  of  the  *t>ecie(.  Ontogenetic  age  in  all  such 
cases  is  an  index  only  of  the  intensity  ol  kenonnetic  energy.  Re- 
tarded development  of  an  organ  00  the  other  hand  is  an  indication  of 
tegresaivity,  and  Mehneit  lias  collected  much  evldeoce  of  these  cases, 
showing  that  abbreviation  and  rctardaitoa  of  diifereat  org*iu  of  a 
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''creature,  wbicb  U  tlielr  beater,  iite  onloecnt-tic  pioccBM*  that  are 
«on>Unily  operative.     The  latter  lun^  atlrct  thr  date  of  Ibe  lint  ap- 
pearance o(  an  orKMn.   tbc  dilfcTciiliaiiDn  of  ila  tiuoe*  anioiiK  each 
[otber,  or  ibe  eiilirc  (iroccsMS  oi  Ktowth  ol  a  part  or  all  ol  tlieiii. 
Orean*  ore  projjteMive  occonling  to  llie  Oegree  Of  tllvir  vitality.    The 
I  Taptdity  of  tbe  Krowth  of  a  oart  U  directly  lU  tbc  degree  of  ilcvelop* 
'  mcot  acquired  by  the  phylctic  procvsx.     Hacb  or]i;at]  atao  hm  its  own 
growth   center   niorc  cloiely  conaeclcil  with   aoil  (lepeudeiit  on  the 
orgattiKtii  of  tlic  oeiics  from  which  ii   1ib>  descended  than   it  in  upon 
tboae  SilriM-t  11  rally  or  functionally  near  it  or  the  or^jnn  of  which  it  in  a 
fpart.     In  other  words  of  oil  its  detcrmiiiniitii.  lliosc  iliiii  aii;  inbcrited 
im  the  most  iuiportnul.    Thiii  is  especially  true  of  periods  of  sudden, 
[explOBive  growth  fniictlonH.  the  imcrconscction  ol  orjl*"*  aud  rela* 
I  tlon  to  the  cuTiroiimcnl.  iiud  all  other  iudiridnal  or  CpigenelJc  fac- 
{tora   arc  real  and   iuiponont.  but  laboidinatc  dctcrminaDts,  lo  that 
'embryolovical  growth  U  piireai. 

It  may  DC  (orther  assumed  that  ripe  dcteruiinunts  aud  a  ditcclitrc 

prOKTBume  ol  enerjcy  develop  more  than  those  thai  arc  ininuiiuie. 

Tbe  eoxooii  or  paleoaiaviM ic  baaea  of  heredity  are  the  formative  prin* 

I  ciples  of  [uDdamental  organ*.     Them  busts  couilltion  ull  others  and 

larccoualniit.    The  ncoatatiatic  factora  on  tbc  other  harid  are  the  io- 

I  tensity  and  rapidity  of  dcvclopmciil  dne  to  later  and  more  individual 

I  inSueacca  npon  heredity.    The  earlier  part  of  the  life  of  on  animal  is 

I  norc  established  and  more  conformable  to  Weismannisni,  while  tbe 

1  latter  part  of  cacb  individual  life  1»  wore  cbaraGteriAcd   by  liie  evoln. 

|-tion  ol  ■conircd  qualities,     Lower  animal,  especially  aqnatic   fornis, 

jtllat  bave  tieen  subjected   to  uiifnvorable  conditions,  produn-   youn^ 

'  before  Ibey  are  luatUTc  or  full  ((■'own  ;  and   lhcaeyoiiuf>  then  lend  to 

Clop  iu  their  own  dcvcloptuent  at  tbc  stage  wbeie  tbcir  parents  were 

when  they  were  produced.     Growth  might  altnost  be  denned  a*  get- 

tiuK  loaded   upvith   inherited  qualities.     Allbou^h  even  epiijciictjc 

cells  developed  under  the  iufiui'iice  of  function  Diay  be  short   lived, 

■till  aiuutiiiiix  tbe  mnnopbylclic  ongia  ol  animal  life,  and  alaoassuni- 

ing  thai  maturity  and   lU-ath  ate   louKcr  ilelayeil  aa  we  aacend  the 

•caleol  being,  more  and  mori-  weight  must  be  asstffued  to  the  later 

I  acquired  than  to  the  earlier  niid  more  stabk  qualities. 

B«m1  and  lapidnry  h«  is  the  bluuciictic  law,  tbc  work  of  Appel.  Kei- 
bel,  Uebocrt.  and  many  others  bare  demonstrated  that  tlic  esccp- 
tlona  to  it  are  numcrons  and  important.  Each  hiKher  auinial  is  com- 
pofied  i>f  organfi  pbyletically  iil<l  ami  new,  and  tbe  order  of  tbcir 
acvelopnicnl  maybe  greatly  changed  So  great  is  this  "  heterocb- 
.  rODv  "  that  it  may  be  said  in  genctBl  that  the  time  Bt  vhlcb  an  organ 
:  appears  is  dcpendenl  nfon  the  time  w lieu  it  is  needled  for  nsc,  and 
ot^ans  decay  as  their  functions  ccosc.  Every  aaioial  is,  therefore, 
a  iniklure  of  higb  and  low  qnalicies.  In  many  respects  many  of  the 
lower  animals  excel  :nan.  The  geiieralir^lion  here  important  is  that 
by  vouthful  parents  heredity  is  more  con&ncd  to  older  and  lower 
qualities,  so  luat  those  who  attain  sexual  maturity  early  do  not  ad- 
vaucc  the  jiliyletic  series,  Spvciei  and  inditiiluals  on  the  other  band 
that  attain  propogniivc  power  late  make  lor  progress  of  tbc  stock,  be- 
cause I  bey  bad  not  only  ibe  wealth  of  heredity  in  its  completeness,  but 
eoutnbuie  indiridaal  additions,  infinitesiiunl  thoagb  tbcy  may  be. 
Early  marriages,  therefore,  tend  to  the  decay  of  culture  and  ciTl1ixa< 
tion,  and  all  conditions  that  make  for  its  "  ncotenia  "  are  rctrogreaa- 
ive.  and  each   gcuciaiion  niUHt  reacquire  everything  aoew  becanae 

Circnta  liansmit  nothing  not  transmittsd  to  them.     Conversely,  if  we 
How  Mcbnert.  byperhcrcdlty  dne  to  long  delay  of  propogation  may 
'  be  a  factor  for  accounting  for  the  overgrowth  of  tbe  nmiia  of  certain 
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•U(*>_i>oine  of  the  Dtonotrra  of  tbe  l^eolosic  p>st,  anil  other  bypvr- 
tiogbiol  oisanti  of  individua]  apccies  and  (unciionn.  cr«D  tboae  of 
geain*. 

Dit  Pfyehosen  dti  Pnbetialtailfrs,  tod  Waltkk  Willk.  Leipzig  n. 
Wi«n.  1S9K.  pp.  >iS. 
\Vc  hnvc  here  a  chtcIuI  (Ictwrlplion  of  1.^5  ca»c»  of  pttyclik  discue* 
during  ixibcKFiicc,  vrhicli  the  aathor  place*  between  14  and  >3.  wbicfa 
be  b«a  observed  during  the  lost  fifteen  jcarn  nt  tbe  Inuine  Atylnm  of 
Basle.  He  concludes  tbal  ibere  is  uo  »pecitic  pubertiil  insanity,  bnt 
tb«t  puberty  gi*«B  a  peculiur  character  to  their  ptycboscs,  nil  of  wUicta 
may  occur  at  this  age.    Atypic  nnd  niined   phaMt  arc  unutunlly  frc- 

![iieut.  The  molt  common  helicptirciik-  truitH  arc  frequent  axu\  cnuse- 
eM  changes  uf  moodn,  a  certain  soperficialty  that  piompls  itupid 
]c«ta  ID  tbe  uiidit  of  lamcQtnlioDic:  caprcMioii*  of  wnrld  pn<n  during 
the  jolljeat  boma;  auddeti  changes  01  thought  form  vritb  tbe  moat 
bixarre  construction  of  seoteDces:  extravagance,  talkativcneM,  cchola- 
Kb  ;  impnisivcncfis  iu  action ;  a  Ihi'ntrical  rcfcrccicc  to  KprcIatOTs  and 
other  deKcn^'at  ive  trait*  play  the  leailiug  rote  here.  ContriulicttoDa 
are  frequent,  atidilclusions  of  ^'Tcatncs!!  and  nw>i»co(cxnllntion  aller- 
Itate  with  tbe  nios.i  deprM^ivc  uiiworthim-sii.  Moif-ju  tipcciritriiiiUddcD 
cbaiiKC*  fiom  siuluc»»  to  voicty  ,  Hpells  of  unusual  acltvity  ;  extreme 
conBdence  often  comhinei!  with  chorea  and  catalcpay.  RcKiithinka 
pubertal  intaoity,  more  often  iuornl,>hawiil»cW  In  morbid  acti  and  im- 
palaea  rather  than  in  tbe  intellectual  Hnbere.  Savugesayt  psycliic  at>- 
noTmnlitieB  are  like  those  of  early  childhood,  only  more  expressed,  and 
that  nil  its  manyphtuei  tend  toix*ueiii  wcnkmtndedneaa.  At  no  lime 
is  dytineiiorihcH  im  liable  to  intrlleclunl  disturliance.  Bl.tuford 
tbinks  violence  more  common  than  dclmiou  and  that  St.  Vitus  Danc« 
is  cliaracteriitic.  Trowbridge  diitin^ithes  between  short  duration 
ami  true  pxychoscs,  the  latter  bctng  usuallv  lucnrable.  In  all,  perio- 
dicity wttb  lucid  intervals  in  commou.  Moral  perversion*  of  boys  are 
prone  to  take  Ibc  form  of  craelty  or  crime,  while  girl*  are  more  liable 
;o  shsmeleM  *aA  erotic  perversity  ;  while  egotism  and  tell  Mtlsfactlon 
arc  common  to  both  sexei. 

.Vivrot^i  tl  /ilfes   fixes,    par   Pkof.  F.  Ravmokd   ct   Dk.   Pesrhe 
jAKtrr.    1'.  Alcan,  Paris,  169S.    Vol.  1,  pp.493;  Vol.  II,  pp.  559. 

The  first  of  these  two  heavy  volumeK,«ilb  six  ty-cight  cuts,  i»  devoted 
to  experimental  studies  on  disturbances  of  will,  Htleution,  memory, 
emotion  and  lixc<l  ideas:  and  tbe  second,  with  ninety-seven  cuts,  dc- 
Krilica  clinical  cases  and  gives  suggcfiiicin*  as  to  treatment.  Tlic 
eopinas  analytical  index  at  tbe  end  permitfi  ready  reference  to  all  the 
rich  msicrial.  Few  will  perhaps  agree  wiih  the  somewhat  extreme 
«tandi>oitit  of  the  author,  wbicb  descrilics  so  umn^  aud  varied  afteda* 
lions  as  trnceHbIc  ditt«tly  and  imlircclly  to  fixed  idea>t,  but  it  muat  be 
•dnittled  that  the  cases  lend  to  favor  the  views  of  the  close  asaociation 
between  menial  and  nervous  distnrbance*.  The  slrong  point  of  the 
work  i»  the  interpretation  of  individual  cases.  The  writer  is  fall y 
alive  to  the  partial  trtilb*  that  may  b* contained  in  tbe  current  notiona 
of  mcaial  healing;.  Such  topic*  aa  confusion,  nlioulin.  emotive  delirium, 
impulsive  ohMSflnn,  somnambulism,  chorea,  tlo,  visceral  spaj^ms, 
COntractDres.  allochiriii.  «uhcoii*ciou*  bfllluclnatlon*.  hysterical  hemi- 
ano]i4i*,  insomnia,  due  to  6xc<l  idea*  and  po»es«ion,  are  illnstrated, 
and  explauatlona  of  vary  suggestive,  if  not  always  conclusive,  cbftroc- 
ter,  are  given. 

The  raising  0/  Plato,  by  O.  P.  Jrhkims.    Stanford  Univervity  PreM, 
1897.    pp.  aj. 

Hen  is  ■  ProfeMor  of  Physiology  in  the  Inland  Stanford.  Jr.,  Uni- 
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venity,  who  uotesUic  fact  that  the  Grc«1ci  origincllx  were  aympatbeiic 
lovenof  nature,  lilt  SocratMUKl  Plnlo.  who,"  with  Ibepureit  and  best 
oC  motive*.  DiicoiiHciously  did  tlic  ract  it  ilii'MTvlrc  (hnl  beeamc  a  bar 
topragrc»[or  the  ngei  to  follow."  The  tnipdcau  niukcnD}-  hypotbeBt* 
M  there  WM  no  trouble  to  attafn  nay  rcqufrcd  cjcfiuition*,  "  and  to  ile- 
fend  the  whole  of  these  it  was  uecetsary  to  do  rwa/  with  the  rc«t  of 
thenniTci'ic."  These  "  innocent  div«r»iona  of  Plato,"  were  followed 
by  Ariatotle.  10  whoiti  "  mental  fliKbts  wcic  more  attractive  thnu  hi* 
atadiea  o(  bags  and  fishes."  Then  follow  many  othi-r  systcois  evolved 
from  the  "  laiv  philosophv  of  Plato."  but  pure  thin  king,  which  tpread 
over  the  world  like  coliwebB  over  the  Inwn  on  a  Kumnier'o  day,  oil  in- 
apired  by  Plato.  Dvapitc  many  hopeful  siguit,  theac  conception*  and 
tnctbod*  faan^  like  the  old  man  of  the  sea  upon  the  neck  ol  the  prcaent. 
Now  Kieucc  IS  ehauKini!  all  this. 

Any  well  trainee!  student  iu  the  bittoiy  of  philosophy  will  reeognize 
the  mnial  truth  of  the  above,  and  if  be  has  read  lunge's  Positivism 
*a.  iVlealiiini.  he  may  delect  a  '-iiiiilnr  tpirii  here,  hut  the  snlhor's  ex- 
treme ■ine»i<ledaeiit ;  the  smprininK  lack  of  hiiilorical  perspective :  his 
tailnre  to  iccoguizc  one  of  the  axiom*  of  CTolution  as  applied  to  niaii ; 
to  cay  nothinK  of  the  (act  tlial  Plata  was  never  i>o  tiineh  studied  as 
10-day,  and  that  br  men  aa  much  in  sympathy  with  pUvMological  and 
hialoK>cnl  science's  as  hiniaelf,  alta|[ethet  make  this  a  very  strange 
note  to  be  soundinK  "t  a  nniverally  coininencciueiit. 

Modeme  Striiosilit  nnd  iJire  yerfrbuHg,  von  Cii.  I'tuk.  Berlin, 
1898.  pp.  184. 
The  Influence  of  heredity  upon  the  origin  of  menial  and  uervoa* 
dtkCBsc*  arc — ilm  assume*  that  there  i*  uo  iicrvou*  discaac  not  con- 
neeled  with  annloniicnl  chaiif-e.  and  the  aulhor  undertakes  to  apply 
the  general  laws  of  biolo);y  in  this  field  to  pathology.  Many  diseaacs 
and  mallormations  ore  con«idcrcd.  aud  even  epi1cp*y  and  hynteria,  it 
f«  a*iunied.  must  hare  i>  physical  and  transmissible  basis.  To  cstab- 
Hsti  hla  Iheais.  the  aulhur  at  the  ontaet  makes  eerv  material  quattfica. 
tionsof  theextrenic  view*  of  Wei*giann  and  hi*  follower*;  lays  con- 
*iderable  stress  upon  the  tnutablllty  of  nervous  dltcotea,  eitjiccially 
thCM  traaamittcd  from  one  generution  to  the  next ;  and  undertake*  in 
some  respects  to  suKKeit  morbid  eijtiivaleuts.  lie  bclicTes  that  all 
deRcnerative  tcndencie*  can  be  »uccc*sfully  combated,  provided 
there  \*  a  fit  hygiene  of  piapHgation  which  consists  mainly  in  system- 
atic  rest  beforehand  and  the  most  favorable  nutritive  conditiaii*.  The 
author'*  repertory  of  casnalistic  nialcrlal  la  lar>:r.  and  twenty  Inter- 
^_       estiiig  cnts  of  iuherited  abnormalities  and  deformities  are  given. 

^H  Archives  0/  .Veurology  and  Psyehopaf^alcgy.    Vol.  I,  No».  1  and  9. 

H  1898- 

^^B  Tbia  new  archive  Is  most  suinptnously  bound  and  printed,  and  ia  to 

^^  be  ptihlithed  In  four  annual  numbers  per  volume,  price,  {3  a  year.    It 

V  is  to  be  pulill'hcil  under  the  auspice*  of  the  New  \ork  State  Hoapilal 

I  and  the  Vatliological  lustilutc,  by  ncrmlHsioii  of  the  State  Cotnmlsiiion 

I  in  Lunacy.     It  1*  to  be  edited  for  tnc  former  by  Drs.  G.  A.  Blumer,  C. 

I  W.   PilKrim  and  S.  H.  Talcott :  and   lor   the  latter  by  Dr*.   Ira  mo 

I  Giesoii.  Boris  Sidis  and   II,  B.  Deody.     The  longest  attd  most  impor> 

L  tant  article  in  the  present  number  is  entitled."  The  Correlation  of  Sei- 

^^L  ence«  in  the  Investigation  of  Nervous  and   Mental  Disease*,"  by  Ira 

^^1  van  Gieson.  which  occupies  about  3.\5  pages.     A  briefer  preliminary 

^^H  communication  by  Van  Cicson  and  Sidis  on  "  Neuron  Energy  and   its 

^^1  Payehonioinr    MHiiifrMalioiis,"   makes   up   the  entire   number.     The 

^^B  archives  will  contain  studies  on  abnormal  mcuUl  life  and  their  neural 

^^1  COBCoDiilants  based  on  psycbology,  psycbopathology,  experimental 
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pbyaioloiO'  aud  putholo^,  cellular  IHolag]'.  paibolosic*!  anatomy, 
coinp«fattre  nevroloKy,  phjnjological  cbeiHUtry,  aaUiropoloKy  and 
bactertology. 

Amnual  and  /Inaiylitcl  EHeytiopadia  of  Praelicat    Mrdieint.  by 

CUAULKA  H.  t)U  M.  Sajol'S.  M.  D..  aiifl  loo  auociat«ii  asuUtcd  by 

COrmpoiKlinK  editors,  collaborator*,  aiul  comsp(Mid«nc«.     IIIu*- 

iraled  DV  cbroiiiolitho|;rapbit,  cnEraviDjCa  >D<i  sian*.     P.  A.  Davi* 

Co.,  Philadelphin.  New  Votk  and  CbtcaKO-  '899-    vol.  II,  pp.  607- 

Tb»  two  volumes  nlready  i»uc<l  comedown  to  and  iuclud«  dipb- 

tbrria.     Most  o(  the  ccclioi»  ill  Ibi  entire  work  arc  prepared  nnder 

tlir  inimcdiate  auticrri«ioii  of  the  editor,  and  are  Kuhmltted  to  nen- 

berkof  ttie  eMJitnnt  BtaS  for  revitiion  and  corrcctioa.     Bach  atitbor 

ran  clintiKr,  criuc  aud  add.     Tlii*  tccond  volume  inaujcuratea  tbe  plan 

oi  work  au  rcuanU  claburatioD.     Some  of  tbe  be*l  anlclca  iu  the  pre^ 

ml  tolumc  of  iptemt  to  p*ycholn|cistii  are  on  dtaf-uintiim,  cntalepay 

and  cocalnomanin. 

Tbe  volumca  tlini  far  publiibrd  arc  of  very  attTactivc  appcarnocv, 
pfknied  it)  larce  clear  type  oa  two  colnmn  piif^»,  and  Dutefully  uml 
eouTciilenlly  bound,  and  what  is  fierliajM  best  of  all  in  mo«t  casei 
btliiK  down  the  litcrAlttre  of  the  more  important  anbjecla  to  tbe  preKcn; 
rear.  Such  a  work  wo*  greatly  needed  in  pracUcal  nir<llcii>r.  and  tbe 
tli|{^  character  of  tbe  author*,  a*  well  ««  tbe  vork  wbicli  bas  thus  fat 
appeared,  ia  aufficiciit  to  stamp  the  enc^-clopicdia  an  nu  honor  to 
AmarkHB  •cbolarship.  a  cccetsity  for  practical  pbysicinn*  and  a  Cob- 
V»lll«BC«,  uot  to  lay  a  luxury,  for  paycnolo^iaia. 

Fo&l-Hi^tt  to  EvotmioH,  Serift  0/  Popular  Addrtttet  oh  the  Evolution 
of  Life.  t>v  David  Stahk  Jukdan.  Ph.  D.,  Prcaideni  Inland 
Stanford,  Jr.,  Univenily.  with  Eupplemcntary  addrCMei  by  Pro- 
fCMor*  K.  G.  Conklla.  V.  M.  MacFarland.  j.  P.  Smith.  Appleton 
and  Co..  N.  Y..  1898.    pp.  391. 

Tbe*e  paper*  ou  or|;aQic  vvolation  were  oriKinally  eiven  oa  oral  Icc- 
lurea  iKforc  I'Divenity  lixtensiou  Societka  id  Ca'lltomia.  and  aomc 
bavc  ulrcHity  appeared  in  tile  Arena  ami  Popolar  Science  Montbly.  It 
la  not  intended  as  a  tcxi-liook  on  evolnlton.  althouKh  moot  of  It* 
pbaua  ate  touched  oa.  partly  bccante  the  dllletciil  tonic*  are  very 
nii«i)iially  treated.  President  Jonlau'i  papera  arc  entitled — tbe  kin- 
ahip  of  life  ;  evolution,  what  it  ia  and  wbat  it  ia  not ;  the  elcroeuta  o( 
organic  evolution;  tbe  heredity  of  Richard  Koe;  dihiiibtiiion  of 
a|i«cl*«:  lalltndc  and  vertcbrie;  the  evolution  of  miud  :  dcgcuiTatioD  \ 
barvdll^  initilBcJenc^ :  the  woman  of  evolution  and  tbe  woman  of 
liraalmiiui ;  the  *tability  of  trutb  \  tbe  strngKle  of  realities.  There 
■ra  tweoly-eiKhl  illnilrationa  and  five  fall  pnj{e  tilnlct.  Tbe  topics 
are  treated  in  a  very  lucid  and  pojiulnr  way,  nud  the  book  marka  an 
iBipoitaiit  addiliou  to  tbe  illufltiationH  and  dcmonitrntioni  of  tbe  de- 
valopmcnt  theory. 

T%€  Coip^l  Acfordimg  lo  Daru-tu,  by  Woods  Hptchihsox.    Chicago, 

1898.     pp.  141- 

Tills  iMwk  1»  an  cfion  to  glance  at  aomc  of  tbe  inflaencca  affccttitg 
baiaaB  hope  and  happineM  from  tbe  crolaiionair  standpoint,  and  to 
•how  bow  tbia  attitndc  baa  a  brood  and  a  occutc  baiis  for  courage  and 
bappfneM  in  the  present  and  for  hope  Id  tbe  fulnrc  that  tbe  me««ag« 
of  Unrwlu  1*  rrnll)  Ihe  KO^P^'  '>^  &00A.  and  that  the  iinturHl  is  aa  won- 
drilnl  a*  the  tujiernslurHl,  %o  thai  we  need  aot  longer  limit  our  wor- 
ship to  tbe  mysterions.  Darwinism,  as  the  author  conceive*  it.  bu  a 
wonderful  power  to  broaden  and  deepen  religious  interest  iu  tbe 
•pirit  of  worship.    The  chapter*  are  entitled— th«  fifth  goapel,  tbe 


BOOK   MVnfc 


313 


omnipnicncc  of  kooi).  the  boItDcss  of  iofttinct,  the  b««atT  of  ileath, 
life  L-leiiikl.  love  «i>  a  (actot  in  rvolullon,  conTSKc  tbc  Arst  virtue, 
■tT«n){th  of  benuty,  the  bciictits  of  oTCr  popalBtioii,  tbr  Outy  and 
glory  of  re)»o<ltic|iou  and  Ibe  ecouotnics  of  iiroilitutioti,  the  value  of 
paia,  IcIwnstilM.  The  author  ii  floqueot  aoil  poetic,  aiv)  in  many  re- 
spects BaKi;nU  Drutntnoiid,  but  has  Icsa  ftjrmpathy  with  conMrvatlini. 

Lit  Pfinits  de  Tohtoj.  d'aprH  Us  TtxUt  Xusui,  par  Ossir-Loutufe. 
F.  Akaii.  r«ri«,  1898.  \ip.  179. 
In  tbt*  little  book  witb  a  preface  dedicated  to  Rtbot.  the  writer 
•ekcta  preenaiit  qaotatiotia  from  ToUtol,  and  group*  tbem  timlcr  the 
hMdn  of  life,  tiiaii.  Mclcty.  rell^'ioii,  power,  painoti*m.  militarism, 
Ticbea,  nofk.  bappiDfis,  sfieDce,  art,  educntiou,  [emioifini,  love,  mar- 
riuc,  the  );ooi!,  evil,  truth,  Itae  ideal,  and  deatb.  A  complete  lint  of 
ToUlo*r»  work*  are  appcndeil.  aud  also  n  li»t  of  work*  in  diBcrcat 
conutries  that  have  been  influenced  by  TolatoT.  Bad)  qnotation  i» 
unmbcred  for  cro<i«  rclereuce  to  aource*. 

ia  fhiloiofihie  Je  CharUi  S^trilam.  |i«r  h'.  Pti.i.osr.  P.  Alcan,  Parii, 
1898.  pp.  197. 
Sccr^taa  i»  known  aa  tbc  pbiloKOpber  of  liberty,  from  tbe title o(  his 
chief  work  which  treats  of  liberty,  huinni)  and  divine,  in  a  apecialcon- 
Dcctiou  with  the  three  {{reat  Christian  iloHiuas  of  creation,  full  and 
rcdemptioo.  Liberty  and  the  phitosophj  of  Chrialianity  are  for  him 
•yu»iK>moiia  terma.  The  inaicrial  of  the  l>ooka  falls  Into  the  three 
natural  chapters  of  mctapbyaica,  moral*  and  critical  obaerrationa. 

Dynamu  fdenlUm,  by  A.  II.  l.i.ovD,  Pb.  D,  Chicago,  1898.  pp.  n8, 
Thi«  is  an  elementary  courhe  in  mctapbyaica  of  psycbolo);jr  fit«t 
entered  upon  in  lectures  before  the  stndenta  in  tbe  ttuirersity  of 
MlclitK'ni,  fsycbology  without  metaphysjca  i*  Ufcleu  if  not  abiard, 
amJ  ti-nl  }>svi-hifIi)Ky  TS  inctaphysics.  The  author  has  bceu  more  lit- 
Icmted  in  tbc  rclatiou  of  the  psychological  theory  to  dualism  or 
Bionoiiini  than  to  any  of  its  mere  external  dctaiU.  Only  nietapbyaical 
principles  can  make  auy  process  really  complete.  Tbc  first  duty  of 
paycholoi^  i*  to  give  the  distinct  iloclrjne  of  Ibe  sonl.  The  organs 
of  tbe  aonl  arc  after  all  tbe  trucilcfinitionof  it.  The  author  discnasea 
tn  the  first  part,  the  world  and  thin^  inclctilint;  chanj^,  orxaniam, 
body,  outer  world :  secondly,  ideas  iioi  as  forms  but  as  fiirccs  ;  caB> 
«civu*iietu>  aft  inicrcai,  etc.;  and  tbiidiv  the  world  of  nets,  tbe  will, 
the  living  ideal.  The  sppeudin  coiitnios  a  Mttdy  of  Immorlalily  in 
outline. 

A  TWaliif  on  Apkasui  and  other  ^etfh  Df/eds.  by  H.  Ci<Aiu.TO}f 
BasTian.  London,  1898,  pp.  .t66. 
Five  of  tbe  seventeen  chnplcrs  of  this  work  are  reprodncUona  with  a 
few  addition*  from  the  auihor'a  !,umleifln  lecture*,  and  treats  the  sub- 
ject in  a  more  complete  way  than  has  hitherto  bceu  attempted.  Theo- 
retical opinions  arc  iu  general  avoided  and  very  many  typical  c«»e», 
some  of  wlilcb  are  from  the  author's  own  observation,  arc  pretcnt«d, 
especially  where  the  necropsy  was  carefully  miKle.  Speculative  claaaf- 
Qcatioti*  arc  to  a  great  extent  omitted,  and  come  attempt  is  mode  to 
oJmplIfy  the  nomcncUlure.  The  relation  between  tliaiight  and  lan- 
guage, clasaificntion  of  aiieccb  defects  anil  those  of  wrUltig.  due  to 
atruccural  or  fuuctionnl  dc([radntion.  iimiiesta.  etiology,  and  mode*  of 
recovery,  aniimia.  piugnosift  anil  Ircatment  are  pcrhapa  the  studies 
most  fully  treated.  This  work  in  ccueral,  comprehensive  as  it  is.  well 
lllastntc*  the  fact  that  we  really  know  far  more  about  •cnsory  than 
we  do  about  motor  aphasia,  and  quickens  tbe  hope  that  the  long 
promised  and  long  delayed  work  of  bejerlDe  will  soon  appear. 
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Hisloirt  dtta  HifiuUHrret  des  Fuit4n»itUs  dams  tAneiennf  Ef;ypte.  pv 

B.  Ami^UKkal-.     Pa ru,  1896.    (AiinalMdu  Un>ttfrGuiTncI>pp.336 

""Hi  54S- 

TbcM  ToluntFs,  the  twciil>--ci|;Iitbai»Itwciity-miilb  of  the  Muienni. 

COn*MC  ol  tliv  history  of  sepulture  ktril  fiinenl  rile*  Id  aticicol  Rgypt, 

•ad  •reillgstTatcdby  113  wood  cuU.     The  profound  InfltieDCC  of  lUe 

form  of  ligyptian  belief  in  im mortality  domiiiBicd  art,  nrchitvcture, 

«tc.,  and  no  country  i»  fuller  of  inoiiiitiieiiltr  of  tlin  hdicf  thnn  Egypt. 

The  montiniciits,  lom1>»,  etc.aredevcribed  historically,  pud  irilli  great 

detail :  altbouRh  alt  thecfaapleni>rcexcccdiRi>ly  objective,  thcnntbor 

doe«  not  tieiitate  to  pflu»e  for  interprclatloii*  aufficieiit  to  define  hi* 

■tandpoint  for  the  reader. 

.■Iffirmalionx,  by  IlAvitt.oL'K  Ei.i.iK.    London,  1898.    pp.  148. 

"  How  happy  the  n-orld  might  be  if  there  was  no  literiitufc  but  the 
Bible,  if  Augustine,  .\i|ninKi.  Cnlvin.  and  thousands  of  stnatler  men, 
had  not  dancci)  upon  it  »o  lonf;,  ttampin);  cTcry  pa^c  into  mire." 
The  author  has  bccii  all  bis  life  cutting  awav  know1e(tf;e  gained  from 
book*  iiutl  lilerainre  aod  cotDiog  townid  t'hat  baven  of  knowledge 
where  a  child  is  king.  Very  diilerrni  from  th'it.  it-  the  liternlurc  of  lite, 
and  (he  author  ums  Nietuchc.  CaHnnDva.  i^ola,  HuyiimaDn,  and  St. 
Priincii,  cssnys  on  whom  make  up  the  book,  u  stnlkinf;  horses  to  cr«ep 
up  m-iic  cloocly  to  the  life  bin  M>nl  tovcs  so  well.  He  lla-i  n  special 
predilection  (or  <|ue8tlonable  themes  and  deems  it  usele«s  to  dUcuu 
others,  nlthougb  certainty  U  the  cud  of  all.  Itc  desires  to  settle  a  few 
thingi,  clcnu  001  the  Augean  atnlde*,  and  reeall  the  simple,  eternal 
facts  of  existence.  Yet  ftxr  every  man  his  own  afTirmations  are  alwaya 
the  best.  The  essnvs  ore  written  iu  n  sprightly  stvie,  and  while  they 
presuppoM  (otnc  taings  about  the  nuthor  ircntca.  make  the  best  of 
all  introductions  to  them. 

THe  Problemi  0/  Fhilosofihy.  by  Joes  G.  Hibbkn.  Ph,  D..  Stiiatt  Pro- 
fcMorot  IiC^c.  Princeton  ItDiveisity.  New  York.  tfSgS.  pp.  so^ 
A«  an  introduction  to  the  study  ot  phi1oM>phy.  the  author's  dc<I|ni 
it  to  indicate  between  points  at  issue  on  cotitrovi-rted  questions 
without  details  or  cshnnstivccriticiam.  It  isa»utnF<l  Ibnt  the  student 
who  i*  bvginiitng  the  bUtory  of  phllooophy  will  finil  himacK  at  a  loaa 
to  understand  the  relation  between  earlier  and  later  prriods.  autl  will 
lack  proper  perspective  to  appreciate  the  drift  of  opinions,  .\flcr  the 
plea  for  pliilompby,  tbe  Rucceasivc  rhapters  ■tl»cui><  the  problem  of 
ontology.  co>inoloey,  piyebology.cpisleniology.  locic  ctliii-!i.  {lolitlcal 
science  and  acsthenc*.  The  standpoint  is  that  of  idealism,  the  tcelbod 
lucid,  and  the  book  attractively  printed  and  hound,  and  conveniently 
iudexed. 

The  Stin  COHsidimd  as  an  Orgam  0/  Stiualioit,  by  J.S.  I.rmok,  Ph.D. 
Gardner,  Maas.,  1S99.  pp.  56, 
Dr.  L«mon.  a  former  pupil  of  Clark,  here  Ireata  the  [^nesis  of  loucti 
and  of  the  skim  and  nervous  system ;  the  resumes  of  diKcrcnt  theorim 
■bout  these  topic*  tutd  central  localixation ;  analyses  of  different  «kin 
aenses  and  the  recent  expcrluiCDtal  investigation  upon  tbem :  discussed 
illurions.  etc.  The  strong  point  of  the  paper  Is  perhaps  the  anthor's 
attxly  of  the  earlier  history  and  literatnreof  tbe  Hubject.  Promono  to 
half  a  doten  writings  by  I'lS  authors  ore  appended. 

Tkt  Doftrine  0/  Energy.     Ttu  Thnrj  0/  f/ealily.    By  B,  I-,  L.    Lon- 
don. tS9$.    pp.  ]o6. 

The  author  has  previowsly  published  eatays  eittitlod.  "  Matter  and 
EiieTS7,"aiid  "Are  There  Two  Real  Thing*  in  the  Physical  Univcrae?" 
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Hii  tbcofy  wai  thai  the  prricnt  conception  of  enerxy  (upenedc*  the 
iilca  of  iiiattfr  anii  ■>)'  it>M.'l(  vipUinii  hII  tlic  imt  elcmtnu  in  all  pbjral- 
c«1  plicooinviia.  This  new  i*  now  prcMrnteil  (torn  tUe  ineMpbjrMC*! 
Bt*niipoint-  What  wccall  Tolilioii  in  nil  its  fortni  ii  dcpsadent  aptui 
the  un»««ti  enrrgctii;'  tnbtlTAinin  "  utiooc  Irttniiinutattons  to  rolitloD 
merelj'  initiate*  and  n-orkii,  »aA  it  is  nnturni  to  auppoae  tliat  «tl  the 
motion*  and  tranimatatioas  of  this  cnctKy  arc  ainmatly  oriipiialed  by 
the  onprcnic  intelligence  or  nlll."  Intelligence  an4  Ibia  an»«en  baaw 
on  which  nil  Its  actions  artr  exerted  and  out  of  which  ilft  perceptioiu 
are  derived,  ace  the  two  real  entities  which  rcnioii  mu*t  prc^ticate. 
Seme  phenuinenii  result  from  tlicir  iiileractloti  hiiiI  iirc  h  lucie  quality 
ol  that  phenomcDul  world  which  conuini  neither  of  the  reial  entiti«*. 

Dfr  KHrpfr  det  AftHKAen,  von  OK.  A.  Dxau.  Wemigcrodc  a.  H. 
189S. 
This  i»  the  first  itMisllment  of  the  first  of  three  voltunc*.  entitled 
development  bintor^,  which  is  to  contain  nn  atlas  with  many  illustra- 
tiOBS  in  color.  All  11  to  be  written  iti  11  wav  to  nprcMat  the  prcMDt 
•late  of  science  anil  to  be  easily  inlelliuibtc  by  all.  Thiii  first  section 
of  sixiy-two  pagin,  font  of  vbicb  arc  ilcvotcd  to  wood  cuts  and  three 
tocoloVc'i  cngruvi»);«,  tteatsof  sesan'l  Tc).>roductioii.  Techiiknl  terms 
are  avoided  when  possible,  and  when  not.  they  ore  very  briefly  ex- 
plained, and  the  strle  is  certainly  very  simple,  and  many  facU  an 
sliktcd  as  ihoD|i;h  wtfticn  from  a  IsrKC  (nnd  of  information. 

Cuesui  al  l/ie  RiddU  0/  F.xi.UeHa  and  other  Eaays  on  Kindred  Suh- 
jtth.  by  GoLDWtH  Smitb.    The  Macmillao  Co.,  New  York,  189S. 
pp.144. 
Three  of  these  Ave  papers  have  appeared  in  the  North  Ani«ric«n  Re- 
view or  I'omm.  and  ul  are  written  accortlinv  to  the  view  thnt  sniidst 
all  the  religious  doubts  and  perplexities  of  the  present  arc  (hat  onr 
salvution  can  only  be  found  in  uncompromising  nllcKiitioc  to  the  truth. 
The  spirit  is  not  agnosticism  but  hopeful  inqoirj' :  dtniiitetbc  collapse 
of  pnKif*  cif  »  supreme  bciu);.  our  hearts  affirm  hini.     The  churcli  iind 
tbeOld  TcslumeDt ;  theniiraculuuselementlnCbiitlianily  ;  morality 
and  thciiin  nrc  some  of  tbe  other  topic*  treated. 

SpiritiMl  Consdoutntts,  by  Fkaxk  H.  Spkacux.  WollMton,  MaM., 
1898.  pp.  ».*. 
Men  hare  been  fed  on  the  dry  husk*  ol  materialism  until  they  cry 
out  (or  soTiiethiti^  better.  Spiritualism,  Christian  Science,  spiritual 
heatinfE,  theosopliy  murk  an  earnest  desire  to  reach  the  inmost  kernel 
of  life.  This  and  the  tendency  of  the  oifc  toward  unitj^sre  everywhere 
noted,  and  in  a  few  points  arcsouuhl.  Thcie  tendencies  are  discussed 
In  chapters  entitled  -  what  is  truth  ;  realiialiou  of  ideals  throusta  right 
thinking:  the  outer  and  inner  world:  conscious  neia :  Christianity; 
growth  of  society  .  tbe  problem  of  evil ;  spiritual  basisof  love;  niani- 
Kstations  of  the  spiritual  principle ;  music,  urt  and  nnture.  There  is 
alnwal  no  reference  to  literature,  anil  the  earnestness  and  seriousness 
of  the  unthor  are  iinpreAinl  on  every  page. 

Deilinit  dtl'Iiouime,  par  M.  VAbbA  C.  Piat.  Paris,  1898.  pp.  344, 
The  pHinarTcettalDtiesin  the  world  are  psycholoicical,  that  Is,  spir- 
itual, and  their  quality  sud  Inlctnitjr  arc  fundamental.  The  onknow- 
able  is  specially  found  in  our  luiuions.  Eternity  of  tbe  ideas  does 
not  imply  that  of  buman  thougiit,  and  we  counoi  reason  from  their 
UNturi- to  the  quality  of  the  BOul.  Our  Uieory  of  inii>«rM>nal  reasons 
cannot  be  proven.  Liberty  cannot  solve  tbe  problems  ol  the  uncon- 
sdotts  Hants  and  boHsof  our  mental  being.    TnoDghland  nerve  action 
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ue  a  my«Icriout  (Olidnrity.  Tl)•^  futi(tamcnt«1  Wlicf*  o(  tbewoiM 
uc:  purpoMr.  thonght,  loTu.  action.  Hateiialistn  hu  no  poMible 
proor  ■pttitaalUni  rests  od  tlic  •olid  bu»  of  teleology  and  mxM  grow 
with  lime. 

Ueh^r  dU  ItxutlleH  Unatkeu  dfr  Nenroilhetiit  ltd  AngiiHeuroit, 
\on  Dk.  I'kuis  GattkU-  Berlin.  189S.  ])p.  68. 
Th«  author  tik«  colkciol  anil  tatitilnicrl  100  caMH  Irom  which  lie 
draws  the  conclamou  that  the  Dcurott!!  of  anxiety  always  tend  to  occur 
vbercvcr  there  i»  exccxrivc  rclcntiau  ol  iibido :  while  pure  neuraUiciiia 
occniB  only  a*  a  rcanlt  of  maitarbatioD.  In  none  of  the  loo  caaea  he 
collects  wu  tb«  lesoal  life  noTnwl. 

GfrithltieAr  Pnvehopatkologir,  von  Dr.  Axtox  Un.nRUCX.    I^ipnig, 
1877.    pp.  114, 
The  author  ii  a  ajiccialist  ia  the  Intane  Acflum  of  Dnrgholzli  ami 

Kivfitdoccnt  at  /uiicb,  a  pupil  of  yortl.  buiI  aililrrtwcs  hi*  brief  text- 
ok  to  sludeiitB.  phjaiciana  ami  jariits.  After  ititcuisirig  the  iialiirv 
or  legal  ropanMbilit<r.  methodt  of  mTtmigation  and  ibe  qtialificattonB 
of  expert*,  the  wilier  tnkva  up  the  lci><Iing  types  of  mental  •liKcnsea, 
fncluilini;  poitoning.  netiros««,  including  epilepay,  hiateria,  oonititn- 
tiaaal  duinrbances  niid  orrestcd  dcvclopmeot.  Pcrhana  the  (opici 
beat  treated  are :  Imperative  Ideas,  moral  itisauity,  moriiiil  iinpulve*. 
alniDlation.  The  clinical  material  occupies  but  very  little  eipacc:  a 
digcil  of  laws  and  a  copious  index  are  appeodcd. 

Problimts  d'Etlhiti^Ht  el  rfc  Morale,  par  C.  R,  C.  IlBRCKKKRaTR. 
P.  Alcan,  Paris.  1898.  pp.  163. 
Titc  writer  is  a  proleaaor  in  a  Holland  hydt.  and  proMnta  briefly  hla 
views  on  bcantv.  •ubtimity.  trogcdjr.  comedjr,  laagnter.  moralitj  and 
itE  evolution,  the  moral  Motiniaiita  and  tlw  rcUttoac  of  mthetica  anil 
locial  tcience, 

Chrislenlitm's  Unde,  hj  Frimoiiich  Nokkiikakn.  Mnnden,  1B98. 
pp.  I4S- 
I^st  Itic  atanling  title  of  this  book  ahoulil  give  alartn,  it  nuj  be 
aaid  at  theoutaet  that  it  l^iiiircxlucedbya  ilieani,  niid  i<  wctten  hovrI- 
wiie  and  mostecMatlcally.  Chrlatiuoity  cudaiu  Juu*  Christ,  to  whom 
be  thanks,  pfniscand  lore  forever. 

Oie  E*lttri(iiflung  der  tirligiositift  uhJ  da$  Wtrk  der  Pttigian,  von 

Dm.  B.  Rsich.    Zwciter  Bund. 
I>at  Werk  der  Rtligion  uitd  der  k'amp/gtgen  das,  ytrAHngniss.    1898. 

Zurich,  pp.  416. 
The  author  here  writes  in  bia  cIiaracicriBtic  prolix  but  entertaining 
style  with  TolnmiDon*  and  apt  quotations  on  ibi-  categories  and  eiscucc 
of  lime  and  eternity ;  the  precitce  of  rcligi'iu  by  mcaaH  of  hygiene  atiil 
education ;  morals  and  culture.  The  agents  by  which  the  warfare  is 
waged  agatnit  fate  ate:  society,  hamor.  lenii>cTanient,  energy.  fecHng, 
cbaraclcT,  gcuius,  rellgloii ;  and  fate  is  (ouuil  In  false  aodelles of  aocial 
OTga nidation,  politics,  iosan-ity,  ■koboHim,  ncrvonsneM,  xatnbliog, 
Ot&«r  forma  of  evil  and  sin,  and  ilcfierieratlrin  Kcnerally.  The  booit 
shonld  be  reganlvd.  not  as  a  trr,^tit«  that  uildn  ciientinllv  to  its  topic, 
but  as  nn  interesting  and  stiniulatiQK  collection  of  opinions  Avith  sen- 
sible and  ttiteteiiiiae  comments  from  mauy  AcldH,  vupccially  that  of 
anthropology,  in  which  the  author's  learning  in  so  cxteDSiic. 

71c  lio»t  0/  tkt  Matter,  by  W.  Maksham  Adaus.     Potnam  Sona, 
New  York.    pp.  104. 
The  author  describe*  the  Egyptian  gospel  of  the  light  bom  of  a  virgin 
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motliFr.  It  trace*  a  clup  nnotdnl  by  the  cootiMriMii  of  the  »eMct  pM- 
sii|;»  itnil  L-hamtii-iH  in  Ihc  Krcat  pyramid  with  tho>c  (InKTilxNl  Ici  Ihr 
sccoii'l  p*)iyiii»,  (ikuiUiiirly  known  as  the  "  Br>ok  of  the  Dvail."  but 
orislliAU}-  «Dtitlcil  -The  Book  o(  the  Muter  of  the  Secret  Hou»c." 
Both  reprodnce  the  same  rclixion.  one  in  tlonc.  the  other  in  word*. 
He  fiiKlft  no  ■rmboliam  In  cither,  but  iiiiil«n*kcii  to  cKpress  in  cle«i 
form,  where  ul  tatty  follow,  an  outline  of  the  deeply  veiled  doctrine* 
of  the  eRrlicat  recorded  rc1i)c>oiiii,  which  certainly,  m»  he  internrcls  It, 
WM  full  of  BMjCRty  anil  beauty.  He  deocribr*  the  prevalent  ideas  of 
the  rcaurrection  in  RKyp'  ■  *^'  reliffion  and  light ;  the  fcitivaU  of  the 
•nn  and  moon  ;  the  Icniptet  of  Ihc  virgin  mothrrt:  ihe  eniiaiice  of 
lif[bt  nnd  inatiuclion ;  the  iniliatiuii  of  the  poitulant ;  the  illnmination 
in  truth :  the  mustcc  of  the  secret.  The  book  contain*  >onic  thirty 
illujtrntion*. 

LfJ  Croyanfes  dt  Demaitt,  par  Lucibn  AxitiUT.  P.  Alcan,  Pari*,  1S98. 
pp.  17S. 
Deapite  it*  ambitious  title,  the  pretensions  ol  this  booklet  are  modeat. 
The  author  docB  not  attempt  to  define  the  faith  of  the  future,  but  only 
to  faint  at  a  few  of  jtii  (cRturcs,  At  b««t  the  nystem  of  philo»ophy  » 
ooly  a  pocket  minor  to  Nee  nature  in ;  but  our  author  wishes  to  be 
naive  and  ignore  all  pbilosopliici.  Ilii  itandjioiiit  is  that  of  the  par- 
liament of  religion*  itl  the  Chicago  I^xpOHiltoii.  HIm  efew  l«.  on  the 
wfaolc,  optimistic.  The  certitudes  whioh  make  Ihe  first  purtof  his 
book  are  that  religion  will  enlarge  iti  bori/.on,  exleml  its  sphere  of 
octirity,  but  hi«  Hctiiiniciit  wilt  alwayt  Kulde  man  Juailce  ia  written 
in  the  very  mechanic*  of  nature,  and  moral  evolntioii  ia  certain ;  and 
so  is  Ifoih  the  indiriduBl  and  historic  tanction.  The  accond  port,  or 
coDleclurrn,  diiicuswB  thecoflutofl,  thetiuul.  God.  MJeace  and  education. 
Religions  will  be  less  exclusive;  their  harmony  will  be  more  em- 
pbast/ed  and  their  difiercncct  Icm:  nnlurc  will  lie  seen  to  be  neither 
cruel  nor  hencriceiit :  ati't  the  hlghe^l  biiman  service  conoiat*  In  turniuK 
tta  eoerjFy  toward  the  improvement  of  the  social  lite.  The  doctrine  01 
peraonal  inimorinltty  will  grow  dim;  that  of  n  personal  God  maybe 
■npcrseiU-'l  liy  tbr  definition  of  the  ideal  *um  of  phenomena :  philoso- 
phy will  inlrte  the  plnce  to  aoine  extent  of  theological  dogmas-  inter- 
national barrier*  will  be  broken  down;  risks  mmimixed;  the  (eeble 
eliminated:  and  peace  will  return.  Life  is  wliat  we  make  it.  and  ea- 
pecially  what  we  wish  to  make  it.  We  must,  therefore,  believe  in  the 
good  and  have  energy  to  bring  it  to  pawi. 

Jilal  A<tufl  df  la  QitsliOH  dr  I'AteboUme  A'mvwj.  p»r  Rsifli  Dav- 
nKK-  Paris.  1898.  pp.  117, 
The  conclusion*  of  thf»  doctor**  thesia  are  that  protoplasmic  move- 
ment plays  an  important  part  in  cell  action  generally,  and  that  nerve 
cell*  differ  from  Others  in  having  peculiar  mcannof  prolongation  and 
retraction.  *ugger.ie<l  by  their  very  stnicturc.  Visual  cell*  of  the 
relina  and  motor  fnucticns  allhougti  their  plasticity  msf  be  less  than 
tboH  of  the  pyramidal  cells  in  the  brain.  ThU  nmirtiotdisin  or  den- 
trilic  prolongation  of  neurons  exhibit  almo«t  every  poKsiblc  transition 
from  icmjKirnry  paeudopndin  to  vibratory  hnitj.  In  those  orgsna 
where  the  cilslence  of  i-cnirifogal  (ibrea  la  demons  I  ruled,  central  cell* 
command  movements  of  cells  of  tesi  Importance,  and  cbromoblasU. 
These  may  be  called  in  n  sense  veritable  ncrvi-nervorum. 

History  of  Ihe  PritieiMe  0/ Sugttitnl  ReaiOH.  bjr  Wn.littR  Urran.  Ph. 
!>.,   Reader  in   Pniloaophy.   Princeton  Umvcrsity.     The«S.   Feb- 
ruary. 1898.     pp.  8S. 
After  staling  the  problem,  the  author  characteriiea  pre-Ldbaitzian 
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Ibinktnif,  nnd  then  Ibc  pliiloKOphic«1  ntotivrs  o(  l.cihiiiu;  Kmit'oidea 
of  •uffi'irni  tckM>n  81  tbc  l)k&al  priiictpk  of  invIapliyHJi-a:  tfat  strag- 
gle betwr*n  TremlclcnliuTg's  logic  Btid  Ilcrbnrt's  tucunliyiicnl  mo- 
tive*; and  ilcKMlici  the  Sigwan  norl  WunHi  vi«'W  of  tHlliririil  resMIi 
■*  the  hasc  of  logic, 

Ptye^ologie  dtr  i'trSmderungiauffaauttg,  von  L.  Wm.  Stkhn.  Btw- 
Ikn,  1S98.  pp.  itU. 
Thrnulhorha  pHvatflocenl  In  tlic  lliiirvrsily  of  BTt^Un,  anil  at* 
tcmpu  10  aattrer  the  quentiot).  hov  change  csii  1>c  known,  or  what 
■re  the  psychic  toot*  ol  this  rntcK'^ry,  nnil  whnt  ari-  it*  various  tiKxIcd 
<^  oprratioa  in  thr  Aclil  ol  the  iliffi'icnt  Miisefl  f  The  bc«t  pan  ol  th« 
work  ill  the  iecon<l.  which  K=vt^*  *><  excellent  proetitation  of  the  tecb- 
BJ(]ne  and  ncthodii  of  cipciinientnl  deter  ml  iMttoti«  of  minimal 
cbaogcs  10  «how  the  tMjrchic  excitability  (or  them  and  to  ilcrelop 
their  laws.  Inetdctiiall)-  the  eflccti  of  >ikiij1>.  fatigue,  sutptiic  and 
czpcrtxion.  oplimal  time,  etc.,  arc  ilincuMrd,  and  on  the  nholc  the 
topic  w  (renlnl  inn  nay  toatltuulatingandstineMive  that  the  antbar'S 
coiicla»ioiis  will,  we  think.  Kenenklly  commend  tbcnisclvct  to  czpcri- 
Bcntcra. 

Bitai  ttMn*  PkUoiopkU  NouvrtU.  par  LftoKCB  Rihkkt.    1'.  Alcati, 
Pari*.  1898.     pp.  jfii. 

Tbe  plan  and  parpoae  of  thia  volnmc  In  unique:  ftllliougb  the  author 
onlv  claim*  ibe  virtuca  of  the  diligent  compiler  aod  popnliiritcr.  he 
nntlertake*  to  present  the  general  conclniions  of  c-otmnjcony  Htid  the 
nebular  theory,  ccleotial  iiK-rhHiiicb.  geology.  Iftw  of  beat,  chemical 
atlintty.  light,  elcctricitr.  ).islcontology.  animal  life,  savage  and  bar- 
boroQii  niiin,  and  to  draw  the  jjcnerol  re»ult»  ol  C.rccce,  Roine.  the 
Midille  .\gcs,  to  criltctM  current  >y»lemB,  and  to  draw  (rom  it  all  met- 
aphysical and  moral  coiicIniiirin».  He  twiieves  the  idealism  of  tbe 
fnlnic  will  reit  on  the  solid  basis  of  fact,  and  tlie  new  philoMptay 
oweh  its  origin  tor  him  to  new  coDcIusioBB  of  the  Bpccinl  MienccB 
about  nature.  It  Is  tboronghly  hleal  and  metaphysical,  bnt  not  posi- 
liri«tic. 

L'EIre  SubcoKJcienl,  par  Dr.  B.  GvKi>  P.  Akan,  Parie,  1899.  pp.  191. 
Dr.  Gycl  at  lir«t  de«crlbe«  obscure  fael«  in  normal  and  abnormal 
paycholOEV.  Tbe  latter,  treated  at  considerable  lenKlh.  involves  tayp- 
noti^ni,  telepathy  and  psvcho  nenroseii  generall]',  with  atiempts  to 
explain  ntt  the  entabllahcil  jibenomcna.  Tb«  three  law!i  that  he  draws 
from  it  all  are  the  evolutiee  laws  of  progress,  effort  and  solidarily, 
and  lhu>  irocbcs  a  new  explanation  of  cviH  of  morale  and  the  foclal 
question.  He  believe*  Ihun  he  c«n  reach  the  philosophy  of  the  future 
based  on  poiiiiviitic  knowle*l|;e  and  ({nided  by  deduclions  in  strict 
confoimity  with  tbe  scientific  spirit. 

Jairfibrrighl  Shtr  die  l.tistHHgfn  und  Foriiithriitt  aufdem  Gehiet  dtr 
Nttirologir  Had  /'lythologie.  I.  Jaukcanc.  Kar|[er,  Berlin,  169B. 
This  large  volume  of  l.joS  pwea  in  tbe  first  resnmis  the  best  of  its 
over  3.500  pa pera  on  nervous  and  Bwato]  ditesMB  lliatappeiired  during 
the  year  10^.  ProfCMors  Platan.  JacoImod  and  Mendel,  all  of  Berlin, 
are  tbe  chief  editors.  Fifty-three  oames,  many  of  (bem  prominent, 
are  named  as  collaborators.  The  range  of  topic*  i*  wi<lc,  iocludlng 
tberapentics  and  criminal  anthiopulOfcy.  Beaidea  a  general  Indes, 
outlining  ita  plan  of  arTangcment,  there  are  two  full  iikIcxcs,  one  of 
topics  and  the  olber  of  authors'  tiame«.  at  the  e<:<)-  Tlic  diflicultle»  of 
•Dch  an  undertaking,  especially  for  the  first  year,  are  immense,  and 
DMbinx  but  German   industry  could  cope  with  tbcra.     All  paycbolo- 
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glau.  ■»  wvl)  ss  nenrologtMs  And  iili«Di«u,  will  moit  bt«nl1y  wHcomo 
thisaan  boon  of  llie  hiuhcst  practical  vala«  (of  thfir  work,  lo  few 
topic*  U  ito  rcallj  valiuifile  lilcralure  more  wldclj  icatlercd  in  uinriy 
UiiguA^t  ami  lit  {iutflic«tioii«  of  moro  various  klncU.  As  fnr  ht  we 
h«»e  cxamineil  tlii«  gr««t  work,  wv  find  nothing  in  it  ivot  worthy  of 
bcnrty  cmnmcDdntioii.  aiid  all  iatcfcate<I  will  ■  hare  our  eiunci>I  hojw 
diat  the  }rcnrbook  will  ttie«t  the  rncoursgeinrat  it  *o  wf  II  nicriu  and 
be  conlianeil. 

With  rillon'*  Annec  Fliilnaophi^ac  now  iait>iiliitli  year;  the  Annie 
rs)«holO);ii|nro(  Bluet  and  ileuri:  the  Antidc  Iiiologicjnr  of  Dclage, 
the  ilii<leut  of  psychology,  in  tfa«  tarK<^  wnsc  of  that  word,  ha*  aid*  to 
bl*  work  that  arc  not  only  valoablc.  but  indispentablc. 

L'Bducalion  dfs  Senlimfuii.  pj>r  t'.  TiroMAS.  Pnrin,  1399.  pp.  187. 
IntTllccttialiiini  ha4  bFtii  the  Ideal  of  etltication,  bat  in  the  t>Teaeiit 
reaction  aKainit  its  idc«U  there  is  a  tendency  to  (tody  and  train  the 
acntiinciilt.  1'lcature  it  sKUiilcand  aid,  and  pain  makct  pIcaiinTe  more 
intense  snit  putt  us  on  our  guard  acaiiiat  many  eTtU.  Nenmtlheiits, 
which  increases  pain.  Is  eonib«ted  liv  cbanftc  of  work,  rett.  exercise, 
vonnlry  life,  riili»  of  hygiene.  I'ear  ts  edticable  by  |iidieiou* exposure 
to  It,  anger  by  reotralat,  ciiriod'.ty  lijr  rational  |{ia!ificalion.  etc.  The 
itutinct  o(  property,  self-ealeem.  social  inclination.  fTiendibip.  patriot- 
Um,  sympaihy,  pity.  love  of  truth,  ol  play,  the  Imulifut  and  good.  Br« 
all  edncabic  by  varioiifl  means.  The  hook  is  very  interesting  and 
suggestive, 

A  Study  of  the  Ethiatt  l*rin{ifUs.  by  Jamw  Skt».    Chaa.  Scribn«r'* 
Soiit.  New  York,  189S.     pp.  470. 

This  third  and  enlarged  edition  makes  this  one  of  the  very  beat  Of 
modern  books  apun  the  snb}ect.  It  1*  the  outcome  of  yean  of  contin* 
Doui>  rcitcction  and  tencliing  in  which  the  author  has  sought  10  re- 
think the  entire  subject,  and  to  throw  some  llglit  npoti  the  real  courie 
of  thought  to  ancient  and  modem  time*.  He  hm  tmrticulnrly  striven 
to  Tccovei  and  iu  part  restate  the  coDtributioiin  ol  the  GrcrkH,  espe> 
dally  Aristotle.  He  prefer*  to  be  called  an  eudicmonlst  In  theoflg* 
iiMil  aenw  of  that  term.  TUc  prvseot  edition  contains  a  new  chapter 
on  the  naiuic  of  ethics  which  explains  the  more  limited  view  of  this 
lield  which  further  reflection  lias  forced  npon  the  writer.  In  the  second 
part  a  new  chapter  on  moral  progress  Ua*  oecn  added,  and  a  sketch  of 
lileTalure  is  appended  to  each  cliaplcr. 

'fhtorif%  of  the  Will  i«  the  Htilafyof  Httloiopky,  by  Arch t bald  A 1^ 
RXAXUKK.    Chns.  Scribnefs  Sons.  New  York.  1898.     pp.  357. 

The  writer,  formally  I'rofeMOrof  Philosophy  in  Columbia  College, 
here  attempts  the  concise  accotint  of  the  theory  of  the  will  from  the 
earliest  Orcek  thought  down  lo  about  the  middle  of  the  present  cen- 
tury. )Ic  modutly  disclaims  the  title  of  hi<ilOTr  tii'cause  he  hti9  only 
included  tlie  theoriea  uf  the  more  important  philosophers,  tie  holds 
tliat  historical  treatment  is  iadispcRsablc  to  the  proper  prcwniation 
of  the  subject,  and  eloM*  hi«  view  with  the  theory  of  Lotie  with  an 
Intimation  that  it  will  be  continued  later  Theory,  the  author  thinks, 
baa  tended  to  make  us  regard  no  psychical  states  as  self  explanatory, 
but  rather  n«  a  iciulc  of  flnirredentH  or  as  compounils  of  simpler  ele- 
ments, Tbl.<>  I*  lieeu  in  the  tendency  to  seek  the  germs  of  adnlt  psycbic 
states  in  the  infant  mind,  and  even  in  animals,  as  well  as  to  take  the 
brain  iulo  account.  Tlicse  facts  inspire  the  hope  that  the  genesis  of 
conKiuus  volition  may  be  rxpliiiued  more  clearly.  Will  is  considered 
in  the  Socratk  period,  in  stoic  and  epicurian  theories,  in  ChrlsliaD 
theolojty,  In  British  philosophy  from  Bacon  to  Reld.  on  the  continent 
trom  Descartes  to  Lelbnlu.  anil  iu  Germany  from  Kant  to  Utizc. 
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T^  f-'ifamda/iont  0/ Zoifloxy.  by  WtiAJXit  K.  Bxooxs.    Tlw  Maemll- 
Ub  Co.,  Nrir  York,  1899.     pp.  339. 

Tlili  book,  which  bu  been  (or  tome  time  awAfted  with  intcrent.  b 
the  A(tb  in  the  Cotnnibia  t'mrerMtjr  Biolofpcal  Series,  and  i»  mlber 
(injcular!}-  ilcdlcatetl  to '■  Ilohart  College  where  1  Icsiricd  to  stodj, 
atid  I  hope  to  profit  hj- but  not  MiniJl)' follow  the  wrliioi;*  oi  th«t 
gt«Bt  thinker  on  lh<-  prlociptn  of  science.  George  Berkeley."  Tbe 
title*  of  the  twelve  lectiiro,  which  compoac  the  book,  will  giTC  the 
beat  idea  ol  its  side  iK'0{>i-  >n<l  great  importaiirc — Huxlejr  and  tbe 
problem  of  the  ttBtumlist ;  nstare  Bod  ourlnre;  LaMorck:  migration 
in  its  bearJBg  on  LaUarckiam ;  iioOlojcj  and  tbe  pbilotopby  of  evolu- 
tion: a  uote  on  the  view*  ol  Galton  and  Wciainann  oti  inhcHtaDce: 
Darwin  and  the  oHitln  of  apecicH;  aatural  aelection  and  the  Htitl'iuitj 
of  life;  natural  selection  and  natarol  theology;  Paley  nod  tbe  nr^u- 
ment  from  conirirBiicc ;  tbe  tueclwobm  of  nature :  Louia  AiCB»ii  and 
George  Berkeley. 

Tht  Use  0/  Color  in  Ut  Vent  0/  the  Enethh  RomAmtie  PofH,  by 
Alicr  Bdwards  PttATT.  Chicago.  iKgS.  pp.  11S. 
The  u(r  which  hiki  been  made  of  color  and  color  term*  by  Pope- 
Tbonison,  Griiy.  Goldnniilh,  Cowper.  Scott.  Coleridge.  Wordinnoith- 
Byron,  ShcUcy  itnd  Keatt,  required  a  carclnl  rcaillng  of  the  f^t*- 
and  tbe  cataWaioK  of  each  usage  of  color.  The  reaolti  for  each 
poet  are  claaai bed,  brat  by  color  (troupa.  and  (.ccoiid  n*  distribution 
anOBg  variouR  fielaa  of  Interest.  Nine  colors  or  color  noup*  are  uied. 
and  twelve  6eld*  of  intereat:  viz. — man,  dress,  mannnctared  anicleo. 
Bfliinala.  mincrBltt,  flowcra  and  (mita.  sky.  land,  water*,  miscellancoaa 
objccta.  color  ai  color,  and  abf<lractiona.  Pour  bundled  thouuiud 
line*  of  Terse  were  read,  and  two  interesting  charts  are  appended,  one 
OB  color  words  applied  to  human  eyee,  bsir,  skin;  Bod  the  aecond,  on 
tbose  applied  to  sky.  elond,  air.  vegetation,  hills  and  deep  water,  la- 
tere»t  in  color  colininated  in  two  periods  -with  Goldsmilh  rei'TCBcnt* 
ing  the  lowMt  atagr  belwceu  them.  Scoil.  WoTdBwoitb  and  Shelley 
are  near  the  apex  of  the  first,  and  the  romanticists,  alter  Tennyson,  o( 
tbe  second  maximal  use. 

Tht  Sexual  Inslitiel  and  Hi  Moriiid  Manifeslaliom  front  the  Double 
Standpoint  0/ Juritprudrnce  aid  P.(vcAialrv.  bv  DR.  B.  Tarxow- 
^KV.    Traoalaled  by  W.  C.  Coatello  and  Al(re<(  Alllnson.    Paria, 
1898.    pp-a39- 
Tbls  important  work,  which  first  apticarcd  in  a  briefer  fonn  in  Rus- 
sian, in  iwj,  is  here  at  last  irsnsUted  with  s  considerabte  number  ot 
fresh  ohseTTBtions,  wbicb,  bowever.  do  not  especially  modify  the  bo- 
tbor's  thcorT.     He  adopts  aa  the   mono  of  bu  book  the  iciitencc  of 
Haveloek  Ellis  to  the  effect  ibat  now  ilini  tbeprotjicnisof  nligiouand 
labor  have  been  more  or  less  either  settled  or  placed  on  a  practical 
buis,  the  qncslioi)  of  »rx  and  the  tacc.  which  rests  on  it.  now  occomaa 
tbe  chief  problem  for  coming  geucratlotis  to  solve.     "  Sex  liea  at  the 
root  of  life,  and  we  can  never  learn  to  reverence  life  nntil  we  know  bow 
to  understand  sex."     The  book  is  very  attractively  printed  and  bound 
and  contains  a  frontispiece  of  the  author, 

/I  Ptfa  for  Polygamy.    Paris.  1898.    pp.  iSo. 

This  Huonymout  book,  with  an  edition  strictly  limited  tojooiiuiu- 
bers.  is  k  serious  and  earnest  ari^ument,  baaed  cbieSvoB  antbropolagt* 
cbI  rather  than  biological  grounds,  that  polygamy  u  practical  and  in 
•omc  lesoccts  and  niulcr  ceMain  rircnmstaaccanotoulj'jnatifiable,  bat 
highly  advisable.  Tbe  author  thinks  It  would  prevent  a  social  evil ; 
that  monogamy  prevents  and   retards  moniage.  which  is  not  ouly  a 
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ddty,  but  an  iumlienkbic  r(ght  for  mil  who  wbh  it.  etc.  Tb«  author'* 
view  la  extrenie,  an<l  bia  KcnaatioDa  aflminat  monogamy  are  bitter;  bla 
list  of  Krent  men  la  tbc  put  who  luvc  licen  open  or  covrrt  poIyRamiata: 
hi)  Biuilyali  of  lovr  aiiil  the  primary  InwH  of  muTriagceililbit  little 
scbolarship.  ttrong  prejudice,  unA  a  propcnaity  for  extreme  Ticm, 

fliy^ol^y  o/ Sex.  bj  lt\ynLUXK  B1.LI8.  Vol.1.  Scxoal  Invenion. 
Ualrcraltj-  Prvw,  Loadon.  iSy?.  pp.  104. 
ThU  fini  Totume  is  larnly  ■  traiuUiion  of  tbe  antbor's  work  pab> 
tiabcd  a  year  earlier  In  Germany.  From  ili«  latter  work,  bowrvcr, 
•one  maner  hu  beea  omittetl,  but  more  boi  been  *dded.  As  a  youth, 
living  in  on  Auttraliao  city,  wberc  Ibc  ways  of  life  were  acpn,  Mr. 
BIlia  rcMlvod,  Iwroty  ycats  ago,  tbat  one  main  part  of  his  life  work 
ahonld  be  to  make  clear  tbe  problcmi  of  >ex.  lie  has  n  deep  seiite  of 
tbe  evilt  of  WDOtancc.  and  aupprcuion  of  effnn*  that  can  never  be 
•nppreaaed,  bnt  may  easily  be  pcrverteit  ;  and  pttnd*  lu  a  preface  the 
caoac  of  aineerity  against  that  of  reticence.  In  the  days  of  the  great 
tnatiae  of  Sanchez,  the  church  ilenlt  fnithfully  with  tb'iii  tubject.  uow 
it  ignorca  and  alfzbu  It.  A  later  rolumc  1>  to  be  devoted  to  uoimnl 
phaoomeu  ia  tbu  field. 

Tie  DelfrmiHaliott  0/  Stx,  by  Dr.  Moik>li>  ScKaNCic.  TIm  Werner 
Co..  Chicago,  Akron  and  New  York,  1898.  pp.  >». 
Thia  is  colled  an  aulhoriied  (rniiilalion.  bat  the  name  of  bo  tranals- 
lor  in  Riven,  nritlici  are  ht  iiiloriiitil  where  the  original  papvnotthc 
autb»r  are  found,  Tbe  style  of  the  traoilation  i« cxccedinftl r  nntatis- 
factory.  leaving  the  reader  often  in  great  doubt  as  )n*l  wh't  the  ten- 
tencca  mean.  The  general  conclosion.  however.  i«  plain  enough,  iiiul 
la,  as  ia  well-known,  that  sex  i*  dctcrminci)  Jn  the  very  early  month* 
of  pregnancy  hy  the  Twcacncc  or  absence  of  anf^ar  iu  Ihe  urine,  which 
tbe  author'*  estrcmely  delicate  phenylbjdraiine  test  detects  even  tbe 
faintcf.1  trace  of.  If  the  Hitt  daring  thia  periivl  con  be  »o  dclcnnined 
that  no  suRsr  ts'gtven  ofl,  a  male  child  (»  tbe  result.  If  it  is  thut  ex- 
creted, a  (i-inale  child  ia  prodneed.  TIif  very  wide  ranee,  taoucvcr.  of 
varittllon  in  tbii  habit  reqnires  a  very  careful  indivjoual  study,  and 
tbe  preliminary  itady  of  dieting  mnit  preceile  impregnatioTi  for  some 
wcckft  or  iitonth*. 

IHe Gfst/tUiAfs-Bestimmnng lies  Wfrdtmden  i\fmtdten,\on  KaKL  »"0M 
lUr.RN.  Berlin,  S.  W,,  1898.  jip.  60. 
This  brochure  attempts  to  sum  up  what  we  knew  and  what  <*c  know 
on  the  orcdetermination  of  sex.  Auuming  the  general  correcineaa  of 
Schenrk't  theory,  of  which  the  author  glvc*^  a  ftOBiewbnt  popular  tiatc- 
ment.  he  attempt*  to  draw  certain  practical  diathetic  rnlei  concerning 
marriaKc,  food  and  regimen  ;  Kupplementi  the  theory  with  a  nnmher 
olvery  bold  conjecture*  of  bla  own  \  aud  Introduce*  a  uuinbcf  of  airlking 
pathological  conceptions. 

Sex  Worthip ;  Ah  lixpoiitioa  of  the  Phallic  Origin  of  Ketigion,  by 
OjPPOXp  HoWARi>,  Wn*bingtoii,  D.  C,  1897.  pp.  166. 
The  author  make*  sex  worship  the  buais  of  religion  in  the  world.  It 
w«i  unieeraal  and  primitive,  and  has  left  its  mark  on.  not  on  I  v  all 
religion*,  but  all  languages  and  inatilution*.  II  wot  inspired  by 
the  phenomena  of  nutore.  and  many  of  its  most  (onaal  myiterica 
were  apringtimc  celebrations  ol  the  regcneratioB  o(  life.  Now  in 
India  there  are  iniltioits  of  true  Phallic  wonbjpper*.  Brcn  tbe  high- 
est theologies  are  its  product,  and  God  himself  la  love.  So  diverteand 
changed  have  been  its  effects  thnt  many  really  worship  nt  its  shrine 
•riibont  knowing  it.    Tlie  aathor  aharca  what  to  na  ia  extravagance  of 
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nearly  nil  writen  opon  (bin  anblect.  tbe  propcntity  t«  aec  Phallic  eta- 
bitmatymboMttA  cvccywiicrt'  nml  in  cvrrylhlu^,  Hi»  work  uii  the 
whole  In  eaniesi  tad  rrsprctnbk-,  but  sbowi  tew  trncci  of  ibe  scIioIat- 
*hip  rc«lly  rcqaircci  to  treat  tbU  lublcct  c-riticslly  anil  well. 

Ptyehoiogie  lie  L'/mlinti  Sexutl,  per  1,h  Dr.  Joa>-n-v  Roux.  P«ri», 
1899.  pp.96. 
Thi*  »  ihe  best  little  eompcml  on  this  great  Slib|ect  tlinl  nc  hftve 
Mco.  and  it  writtcii  with  the  wiili-  kiiowlt(li[C  of  the  bent  lltcrHture. 
Tbe  first  chapter  on  tbc  biuii  of  lexunl  neoflead*  np  to  tbc  conclu- 
non  tbal  tbi*  take*  its  rinc  in  every  pari  of  the  oncnni«tii.  aiid  itc  ex- 
citing «aaie  la  ilmilar  to  tliat  of  the  dealre  for  fooil.  Tlie  accond 
chapter  discnsaes  the  acrvous  ccnircn  ol  this  fanctioii  and  its  relations 
succcsaiTely  with  olfactory,  vinual,  aailliory.  titetlle  anil  \fat^\M.oty 
acnM(ion!<.  The  thiril  chapter  discasses  choice,  from  the  lowest  niii- 
inals  up  to  man.  wttb  the  osual  oocount  of  tbc  theories  of  Schopcn- 
baaci  anil  Hnrtaianii.  The  fourth  uin  treats  of  the  hie  her  forms  of 
lore,  the  role  of  intellectual,  moral  and  emotional  (jnalittes.  and  the 
CTolution  of  tbc  aSectional  naiarc. 

Degenrrafy  :  lit  CaHMi,  Signs  and  RetuUs,  bj-  Bugciie  S.  Tnlbot.  M. 
D.  Ixmdon,  1S9S.  i>p.  yjt. 
The  author  is  a  I'cllow  of  the  ChicnKO  Academy  of  Medicine,  and 
pntents  here  the  results  of  twenty  yc«r4  of  labor  iii  a  limited  meiUcal 
(lepsrtineut  of  biolojty.  }Ic  Kriles  especjslty  for  tnincators  and  par- 
ents, and  nroidi  layiuE  slrcss  on  any  one  cause  of  OetCenemcy,  noc 
will  he  ecature  to  rlKidty  distinguish  abnortnallty  from  disease  or 
Atavism  from  arrested  derelopment,  He  considers  the  stigmata  of 
heredity,  conianKuiDcona  and  neurotic  iuierniarriBfEcs.  iniermixture 
of  racci.  toxic  aj;cnts.  the  school  strain,  dcKCiicrmc  craniuni.  nose, 
face,  eye,  ear.  teeth,  and  jnw,  reversioa,  uicnul  and  moral  degen- 
eracy, and  illustrates  hU  work  with  1 1^  interesting  and  mostiv  new 
cnts.  The  author  is  hold,  original  and  suggestive,  a tul  his  worfi,  ia  a 
contribntion  of  real  and  indeed  intent  ralnc.  more  so  on  the  whole  than 
aDylbing  thai  has  yet  apj-earcd  in  this  conntry. 

SvolmioM  /mdivuiuf/le  HirtHili,  par  Pkux  Lie  Dantnc.  F.  Alau, 
ParU.  18^  pp.  306. 
This  is  a  theory  of  (juaDtitatit-c  variation,  and  considers  the  subject 
under  three  general  heads  :  I.  The  monoplastid*.  both  lissiparc  and 
those  with  so'calted  c^-cllc  evolution.  II.  The  polyplostlds.  hrsi  from 
the  standpoint  of  their  individual  evolution,  and  second  from  that  of 
beicility.  lit.  He  discusses  certain  facta  snd  theories  con ncctol  with 
hercility  such  as  embryogenic  acceleration:  Cope's  diploKcneais : 
Delage's  theory  of  actual  causes  ;  with  a  final  chapter  ou  teleology. 

Sethi'xf  r«r  Pbytio/i^u  ties  Cfnlraln^rvtnsjrslfuis,  von  Max  Vxm- 
vroKN.  Jena,  (S98.  pp- 9>- 
Thii  first  part  of  a  more  compiebeiuive  work  of  the  nboTc  title  is 
not  the  so-called  bvpaosisot  animals.  The  author  first  describes  with 
sorae  detail  the  phenomena  in  birds,  mammals,  reptiles,  anipblbis, 
fish  and  crabs,  with  the  attempted  explanation  of  Circber.  Zeemack, 
IVeycr,  Buelvel  and  others;  and  then  cbaracierius  the  chief  phe- 
nomena in  tnsM  with  the  theory  of  tbc  biotomic  proceoa  wblch  he  as- 
sutiKa  in  ocnrons.  The  characteristic  posture  of  hjrpnotitcd  animals 
Iw  holds  is  dne  to  a  correelire  reflex  wnlch  rei|uirca  the  muscle*  in- 
volved to  remain  in  tonic  conltactioii.  and  in  the  same  if  the  cercbntm 
b  rcmovctl.  It  is  all  simply  the  inhibition  of  voluntary  activities 
that  we  always  observe  when  Strong  sensory  inipreosloii*  are  intCDSe. 
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f^hanieo-Phyiiafoginil  Thetny  of  Orgamic  SPOtu/i»».  by  CARL 

VON  Narhm.    Cbic«|!o,  1S98.     pi>.  $y 

Tliia  littlt  li«n(l-t)oDk  b^  V.  A.  Clatk,  k  »luilcnt  in  lb«  Univ«n)ty  of 

VtriDont.  working  whIm  the  ilir«ction  o(  I'.  A.  Waugh.  i»  »  rery  Cftre- 

fn)   aumniary  of   NoKcli'*   median ico-phytjolojcical  tboory  of  croln* 

Uon.  nii-l  will  prove  a  real  convenience  to  ituitents. 

7»^  f-'ormal  and  MaUrUl  EUmtnti  0/  KanCt  Eikia,  by  WlLLUH 
M.  WASitisr.-niX.     N«Vf  York.  1898-     pp.  *?- 
Tbit  tltcfiia  Ircau  the  fanilainetilal  principles  of  tbe  metapliyttca  ot 
morals,  tbecritiquc  of  puce  practical  tcaiou,  and  tbc  metapbjraica  of 
«thica 

The  Basis  0/ Early  Christian  Theism,  by  LAWRRitCx  T.  COLB.    Wcir 
Vofk.  189S.    pp.60. 
The  trrltm'  hrst  treats  the  Greek  and  Ronun  theislic  argvnwnta.  then 
prcacnts  tbe  patristic  point  of  view  and  the  natriitic  use  of  tlie  tbdHiC 
argnmcnt.  anil  fiiuilly  eclectic  tbci»m,  wrbicli  he  advocate*. 

Prr  Hypaotismm.  von  Kakl  Wachtklrorn.  Ixipfig.  1898.  pp.  98. 
Has  hypnotism  a  place  in  practical  medicine?  The  nnthor  pleads 
that  it  IE  not  only  utterly  iroitIilc*«.  but  i»  n  duiigcrous  and  in  fact  K 
poitonoos  thing,  Gven  if  its  first  effects  arc  good,  tbe  reaction  is 
detrimental  to  body  and  sonl.  It  may  and  <toub(le««  has  advanced 
nuui's  kiiowletlKc. 

Das  HyfimHistke  /feiliCh-BxfierimeHt,  von  RuuOLI'  MULLBR-     I-«ip- 
"ig.  1898-     PP-  3"- 
This  pamphlet  Is  only  an  extract  from  two  volumes  of  tbc  abov? 
title,  and  tbe  whole  is  a  plea  for  tbe  recognition  of  hypnolisin  as  an 
importnnt  method  of  iicientific  pcychtc  investigation. 

Die erkennttiifslhtoretischt SUllnng  dts  PsycMohgeH.voa  Rud.  WltlN- 
MAX.v.  l.elpi:tK,  1898.  pp.  351. 
Tblsisat  the  same  time  a  contribution  to  the  foundation  of  Ibe 
rvallslie  mode  of  thought  as  the  onU-  one  possible.  Tbe  mli'tii  here 
represented  is  confessedly  an  hypotticsis,  bnt  one  which  admits  of  tbe 
({TeateHt  Himpllcliy  and  correctness  of  dcscription- 

Der  jilivismas,  von  Dr.  I.  H.  I'.  Koulurugok.  tUrecht,  1897.  pp.  ,^i. 
The  conctnslons  of  tbe  first  paper  is  ttisl  all *o-c«llc4  atavistic  anom* 
•Ites call  forth  neutral  tsrinlions  (neutral  in  relation  to  fnlure  race 
tTpes)  either  by  cbangc  or  strest  of  development.  Arrcits  nic  caused 
t^  dlstur1>ancea,  mostly  I'lisual  mid  unknown,  occosioneil  often  by  tin- 
ennal  distribution  of  energy  of  growth.  There  is  a  power  ot  vsristtOD 
about  the  centre,  so  that  vnrinlion  ii  ulvsys  liable  to  be  progressive  or 
retroi^cssivc.  The  secoud  oiticle  consists  very  Inrgeljr  of  a  collection 
ol  opinions  of  various  eminent  biologists  upon  the  subject. 

Die  vi<rtr  Oimfntion.  von  Dr.  l.norot.p  Pick.  Iicipxig.  1898.  pp.  46. 
This  writer  holds  that  a  surface  can  be  conceived  as  a  section  of  two 
bodies.  The  question  whence  lioilia  can  be  thought  to  have  arisen 
IcafU  lo|;icat1>'  l'>  a  fourth  dimension  of  space.  I.engtb,  breadth  nnd 
thickness  do  not  exhunsl  the  essence  of  fioily.  We  never  se«  body, 
bnt  only  surface.  Ili)(l]Fr  creatures  might  see  the  partition  of  the 
material  and  immntrrts),  iiiaer  exicnuiou  ot  the  fourth  dimension, 
and  this  realty  unknown  numeral  of  things,  which  tiiay  be  delined  as 
AuutcbuuDg  nacb  innen.  Man  standi  on  the  threshold  between  the 
third  and  fourth  dimensions. 
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ReligioM  UHd  ChritifHliim,  tod  Paul  BwaLD.  L«tpilg.  1898,  pp.  39- 
CfaristJanity  it  the  ideal  oE  nil  religioax,  an  affirmation  of  tbe  *up«T- 
flCii*NOij»,  BiM  tHUcd  upon  nil  cruplioii  of  the  tujicrHCiiauou*  into 
ennhly  IHc-  It  1*  proper,  thn«lDr«.  to  speak  o(  its  objective  ba«ls, 
and  it*  best  ileBoition  i*  cominiinion  with  Rod.  Cliri*t  t*  it*  centier, 
anU  y«t  tbrougbont  it  U  the  tnic  esprciwioii  of  tlw  Inner  Dstafc  and 
need*  ol  nun. 

The  Rffair  0/  mil-Laii.^ty  yotiii  M.  Tajlor.  M.  D. 

In  theie  three  lecture*,  which  arc  abiitractcd  anil  reprinted  from  the 
IntcmniioitBl  Clinic,  the  writer  seeks  to  illustrate  how  ccrWiti  differ- 
cncca  aritiiit;  in  puiiliuu  mmtical  situation!  max  be  met.  He  itMamea 
that  lon^  protracted  ill-ncalth  ta  almoat  Dure  to  cod  in  miscosdnct. 
It  isdtfficriili  loffcl  bold  of  those  who  most  need  mciticJil  ni'l  or  re- 
proof. ThcbsMsof  all  treatment  is  nutritional.  Every  aubject  re- 
quires verjr  special  and  detailed  study  and  Ktcat  pcnoual  care. 

Sariy  American  mfcs<tfiAen,by  AnMt  I,.Jo»BS.  New  Vork.  1898. 
pp.80. 

Tbia  Columbia  Itnivcrsity  thesis  presents  a  concite  sccoum  of  Wil- 
tlan  Bratltc,  Benjamin  Vrnulcllti,  Cttdwsladcr.  TllOinu  Clnpii,  and  a 
fuller  clurscietixHtion  of  the  life,  education  and  opinlous  of  SiitnacI 
Johnson  and  Jonathan  Edwards. 

PtytMoio£iteAf  Vnltriuf/tungm  Vber  dat  i.tftn  auf  F.xprrimenUllfr 
GmHiHage,  von  Bsxho  Bksuann  und  Raymond  Dodge.  Halle, 
Max  Niemc^cr.  1898.    pp.  360. 

After  D  brief  introductory  analytic  of  the  proceM  of  reading,  the 
anlbor*  t&ttiinf  the  results  of  pr^rious  experimental  studies  iu  thia 
lielil,  ctiiicisinp  cxtensivclj-  the  work  of  CnttcU.  Orasbejri  Wernicke, 
and  Goldscheidci  nnd  MiiUer. 

The  authors  began  their  expcrimeutal  study  with  au  lovestigation 
of  the  alternaling  "  readinK-pouses  "  and  eye- move  me  nla.  The  cye- 
tnaveiDenls  were  observed  in  a  mirror  while  the  subjeds  (the  authors 
and  one  other)  read  (amiiinr  or  unfamiliar  pa4SS|(cs  from  HelmholtJ:'* 
Optik  and  Lock's  Essay  on  JIomaD  f  miersiandiug.  Tile  average  an- 
gular c]c  ecu  t  ions  nre  found  |o  viiry,  In  Ihe  different  inbiects  and  texts, 
from  j'15'  to  s"  fur  comparHiivcly  uiiluniilJHr  imi^taKCs.  from  4^14'  to 
3*'.;6'  in  familiar  psMacea.  They  state  the  number  of  fixstions  re- 
quired in  writing,  prooi-reading,  and  in  reading  a  foreign  language. 
By  telescope  oMervations  on  te*der's  eye  the  first  fixation  of  each  line 
is  found  to  fall  within  the  line,  and  the  last  falls  Still  farther  withiu. 

Assuming  that  the  results  of  the  mcnsurenients  of  the  speed  of 
eye-move  men  Is,  made  by  Dodge  n  ltd  others  (as  described  Inlet),  are 
ralld  for  the  readiug-tnovemeiit.  the  authors  argue  that  during  H  ■<> 
(}  of  the  reading-time  the  eye  remains  fixated,  and  that,  during  the 
movemcm.  recognition  of  letters  or  words  ts  impoiSfliblc. 

The  extent  of  the  "  rcM-linK-lieM  "  i"  nexl  «ladleil,  first  by  having 
subjects  describe  periphery  of  noints  fixated  on  printed  pag« ;  icconj, 
and  niflinly,  by  "experimental  isolation  of  the  reading-pauses  and 
fields."  The  profection  apparatus  iiwil  iu  exposing  rending  matter  is 
descri^ie'l  at  length,  as  is  alto  the  Dodge  Chronograph  osed  iu  connec- 
tion with  it  and  already  described  elsewhere. 

Wiiihing  to  m«ke  the  length  of  exposure  ac  nesrly  thnt  of  reader's 
usual  fiiitioQ  as  posiible,  while  htill  excluding  reacting  eye-il>i>r«> 
IDcnt  during  enposure,  the  authors  proceed  to  determine  the  eye's  re- 
aciioB-lline  tn  Ihe  following  manner  :  from  n  point  first  fixated  the 
snbject  moved  to  a  ACcond  fixation  point  i»  mm.  distant  on  the  ap> 
pcarancc  there  of  a  small  letter  c.   Simultaneously  with  this  c  a  large 
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iMin'  O  m»  cxpOMil  *o  •■  lo  (all  ia»t  wiibin  the  btiwl  «pot  uriib  tbc 
tyt  in  Gni  rix«t>oii.  but  Iwcomiti};  vliiblc  ihc  I111.111111  tbc  eye  was 
moTCi).  Tbc  IcDgtli  of  tbc  O'a  cxpoiurF  ncccuar;  to  make  it  TMible 
was  ukcn  lu  iBCAcurc  of  cvc't  reoctioD-tiicc.  subject  to  a  sligbt  cor- 
Ttctlon.  Tbc  tniniinnni  tiiiic  wa»  »hov>n  to  1>«  l>«lwccn  i88«  and  txof, 
th«  expecimciits  not  beipg  cxteniivc  enough  todctenninc  it  iiiOf«  defi- 
nitely. 

Tbc  cxpcritncnl  1*  certainly  moul  cIcTcrly  planned.  Tbc  times 
given  tcciu  rather  loug,  and  it  id  to  l>r  b<ip«<l  tliat  other  cxperinienta 
may  auntc  ns  of  their  vnliditv. 

Kxpomrei  fnr  ,1  irCKicl  of  letter*  nml  word*  mtc  rciulia  not  very 
iliifcrcni  from  tlioie  obtaiiieil  by  Cattcll  and  Uoldacheklcr  in  llicir 
•bortcr  expoanrc*.  Words  were  read  at  srealer  dtttances  and  in 
shorter  cx|iaiinre*  than  letlrri).  and  our  antfaors  arc  thaa  led  to  arjcue 
Mronely  &K*init  the  theory  o I  "  BuchKlablrcnd  l,eiKii  "  even  in  Ibe 
modified  lorta  in  wbieh  it  sceme<l  to  ha\c  supiiort  in  tbc  work  of 
Gold «ch cider  and  Miiller. 

The  dctcrniininic-lctlcr  tbcory  of  th«  latter  i*  cHticiM<l,  and  tbe 
conditions  of  tbc  reprodaction  ol  the  "  Wortklangbild  "  arc  diMBMed 
at  Icnjtih- 

The  nutliorn  then  make  nil  exhauitiTe  criticism  of  the  "  pAycbologl- 
ol  presuppositions  (or  the  derivation  of  psychic  times"  and  later  • 
special  diKUsaion  of  their  derivation  (or  tbc  processes  in  reading. 

The  rcf-ult*  ol  the  paycbomctric  luvcattgattoDH  made  at  I.cip«iE  by 
Prof.  Cultcll  arc  subjectect  to  a  mcrclleM  disMCtiou.  and  some  of  the 
metbods  and  dcdncltoiu  cnrrcDt  in  piychotnclry  arc  givcu  a  ihakinK- 
ap  wbkb  is  intercMing,  to  say  the  lca*t. 

Tbe  laat  two  chapters  report  the  results  of  experiments  on  adequate 
■Ound-RBcUan*  to  printed  letters  and  to  words  of  various  IcDKtbs  nnd 
dcf  r«cs  of  faniillaiUy.  .V  cateful  aunlynit  is  made  of  tbc  psvcbic  com- 
ponents of  these  reactions,  nnd  the  relation*  which  tbey  ticai  to  the 
COiTcipondiDK  processes  in  actual  readinK- 

Iti  ail  appendix  on  "(he  angular  speed  of  eyc-movcmciits,"  after 
reviewing  the  work  of  Volkniaun  and  of  l^maosky.  the  experiments 
of  Dodge  are  described. 

Dodge  used  •  modification  of  the  llelmholtz-l^mansky  method  of 
counting  the  after-images  from  light  stimuli  eivcn  at  rcgnlar  Interrals 
during  uic  eye's  moTcment.  Movements  of  s  re<|uircd  Ijr  -.  ij*,  30* ; 
JC^,  5o«.  nearly  twice  the  limes  given  by  I^rnantky. 

Dodge's  clever  extraction  of  apparently  valid  results  from  tbe  niU- 
nted  data  given  in  Volkmann'*  expcritnenls  is  deserving  of  notice. 

On  the  whole,  this  is  by  far  tbe  tieit  and  most  exlciimvc  wurk  thtia 
far  on  ibc  Phyiiology  and  Tsychulo^y  of  Rending.  Thouiib  it  slop 
*hort  of  much  more  tnat  i*  essentially  important,  it  treats  tbc  sattiect 
Id  soine  of  Its  most  vit^l  parts,  and  boa  many  jrood  things  which  can- 
not be  touched  upon  here.  It  is  to  be  regretted  that  the  authors  have 
not  prncticed  tbe  American  art  of  condeusing.  which  might  well  have 
given  us  the  book's  essentials  io  not  more  tbaii  half  its  present  bulk. 

The  unity  of  the  work  as  a  treatise  on  reading  would  be  mnch  en- 
hauced  by  relccHtiug  to  the  appendix  much  of  tbe  description  of 
apparatus,  and  by  tlic  separate  publication  ol  the  "  criticism  of  pay- 
Chic  time*."  E.  B.  HwBV. 


rES  AJSD  HEWS. 


A  SniDV  Of  TaSTK  DltXAMS. 

In  ■  tormtr  tMu«  of  tb(s  JoI'rkal  (Vol.  IX,  pp.  4(3,  414)  t  g'vp  the 
tCDulls  ol  some  cxperimcDtfl  on  tlic  viiunl  elements  of  the  ilrcaiiis  ol 
my  Httideott  of  p»ycbolo|ty  in  (he  St«te  N(>rtiiiil  School  m  Wentfield, 
MncMcbDMltB.  Mofc  r«c«iiUjr  I  Imve  experimcntett  wiUi  my  itudcaU 
lor  Inste  dreams.  Tli«  conditioai  impoccd  by  the  t»I  rcqnjicrl  Ibat 
the  mouib  be  wnshcil  out  jii>I  bcfoir  irtirin');.  aitd  that  a  c1ot«  be 
cmthed  and  allovrei)  to  renifiiu  on  tlic  tongue.  This  was  coa  tinned  for 
tea  «uccc*aive  aightiond  tbedetotlsof  Ihc  remembered  dream*  writ  ten 
out  the  tnorninfc  lallowieg.  Twciilv  women  (ullillcd theooiiditiousof 
the  tc4t  ati'l  reported  a  total  of  154  dreams. 

A  ■trooic  vUnal  clement  was  reported  in  il3of  tbedre«m«;  nmArkcd 
anditoty  element  in  17.  and  a  pronounced  motor  elcniciit  in  j6.  Sev- 
enteen iiute  and  dKbi  itincll  dreams  were  reported.  Tbe  NignificaQt 
fact  in  Ibe  study  i>  the  Inigv  proportion  of  taste  and  smell  drcnm*. 
Wilb  thice  of  tbe  students  clove*  were  involved — one  of  "laaling  cloves 
very  distinctly."  and  another  of  "esllne  cloves."  One  dreamed  of  re- 
cilinK  in  school  on  tbe  importation  of  cloves  from  ibe  Molnecn  [slsndi. 
This,  »ht  thinks,  may  bave  been  due  to  a  recent  Icsnon  on  coninicroinl 

ficognipfayon  spices  and  cotidimcnta.  Several  student*)  reported  dreams 
nvotvinK  the  tasting  (and  eating)  of  fruits,  tbe  orange  bcins  oficnesi 
ineiitioned.  One  dreamed  of  <u>lioj;  nutaandoneof  efttinc apiced  food. 
A  atndcnt  who  drcuine^l  of  tfthlinK  wormwood  Ibinks  it  may  bare  been 
sumtcsted  by  a  discussion  which  took  place  in  the  parcliolosy  claas 
iuflt  before  the  taste  experiment  wan  uodertaken.  I  had  nshed  tfac 
claN  tOHii);|;e«l  •ome  subiilancc  that  mlfjbtbeuieil  to  induce  KUBtator7 
dtcanw  and  one  student  bad  reeonimcnded  wormwood.  A  nricf  din- 
cusaioD  followed  in  wbkh  roost  of  the  students  opposed  the  wieciion 
of  wormwood  and  advocated  insiend  clove*. 

Equally  ialercMIn);  were  the  eijjht  smell  dreams.  One  student 
dreamed  of  "  smelling  and  seeing  spices."  Another  "  a  dliiinct  nmell 
dream  of  food  cookintc ;  can  astij^  no  caiKir,  an  il  was  im))OMlble  for 
the  odor  from  the  kitchen  to  rcsch  tnc."  One  dreamed  of  inhalinfttbe 
frngraBCcof  a  cowslip  blossom,  and  sbe  uddsthat  the  cowslip  bad  been 
drawn  iu  school  the  firccedlnf;  day.  One  repoflx  that  she  dreamed  of 
modelling  rin  und  !  the  continent  of  Asia,  and  tliat  some  sweet-smell- 
lag  peas  Rrew  from  the  sand.  This  dream  may  have  been  occotioncd 
in  part  by  the  (act  that  sbe  hnd  modelled  in  tanil  a  relief  nisp  of  Aala 
the  preceding  dnv.  and  in  part  by  the  planting  of  some  seeds  in  saw- 
dnst  a  few  days  before  in  the  science  department,  in  order  to  study 
procesaes  of  griniiuntioii. 

Several  of  the  more  remotely  saft^eiited  taste  dreams  were  curious. 
Oneatndeuc.  for  example,  dreamed  that  the  building  in  wbkh  she  was 
sleeplnv  ws«  on  fire.  Sbe  atlrihule*  the  dream  to  the  In»t  remark 
which  sbe  made  to  her  room.ntate  before  lulling  asleep:  "  1  shall  have 
to  renOTC  this  clove ;  it  U  bnming  the  month  out  of  me." 
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CompariQK  the  test  in  the  present  instance  with  that  previously  re- 
ported, the  following  percentages  are  obtained  : 


lUAGEaV. 

TAHTE  TEST. 

VISUAL   TKST. 

Visnal  element, 

48^, 

60% 

Auditory  elecaent. 

.a 

Motor  element. 

14% 

Gustatory  element. 

3% 

Olfactory  element. 

3% 

"^% 

Th'e  close  relation  existing  between  the  taste  and  smell  senses  and 
the  comparatively  laree  increase  in  the  percentage  of  gustatory  and 
olfactory  dreams  would  seem  to  suggest  the  pecnliar  character  of  the 
experiment  as  the  canse,  especially  since  several  of  the  dreams  in- 
volved not  merely  gustatory  and  olfactory  imagery  (>'.  e.,  thinking 
about  them),  but  real  tastes  and  smells.  WiLi,  S,  Mokrob. 
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INDIVIDUAL  PSYCHOLOGY :   A  STUDY  IN 
PSYCHOLOGICAL  METHOD. 


By  Strlla  Bmilv  Sbahp,  Pb.  D.,  Cornell  Univcrajty. 


Part  I.    HisTORicAi,  and  Critical. 
§  I.  Individual  Piyekology. 

Tbe  systematic  coQsidcration  of  the  problems  grouped  under 
the  iinme  of  "  Individual  Psychology  "  is  of  but  recent  date. 
Indeed,  the  only  ticatmcut  of  the  whole  subject  for  its  own  sake 
U  that  coutaiued  in  a  paper  publiiihed  ia  1895,'  by  Mm.  Bitiet 
and  Henri.  A  great  deal  of  work  has,  however,  been  done  by 
others,  outside  of  France,  which  properly  belongs  to  this  branch 
of  Psychology;  notably  the  investigations  by  Prof.  Kraepelin 
and  bis  followers  in  Germany,  whose  object  is  by  psychological 
methods  to  study  the  mentally  abnormal  in  comparison  with 
mentally  normal  individuals.  For  the  sake  of  this  comparison 
the  variations  in  tbe  psychical  processes  of  normal  individuals 
must.  Prof.  Knicpelin  sa>'8,  first  be  studied;  but  the  methods 
employed  arc  such  only  as  are  demanded  by  the  comparison 
that  is  the  main  object  of  the  investigation." 

Many  American  p^chologists  have  made  researdics  in  the 

'A.  Bjnctct  V.  Henri:  La  fiij/eHologit  individtielU.  Id  L' Annie 
ptyehcSogiqtte,  Vol.  II.  18^,  pn.  411  ff7 

In  D  foot  note  to  the  article  La  mature  en  piychohgie  imditriduelU 
{,Revme  philos.,  Vol.  XI.VI,  l>.  113),  M.  Binet  mmkcR  tbe  claim  thni 
he  is  the  fiMt  Fnnch  psycbologlM  to  employ  th«  term  "  lodivldoal 
PnvcholORy." 

*E-  KrBcpclin  :  />i-r  fsytkolc/ns^hf  Vertittlt  in  dtr  Ptythtatrie.  In 
Kraepclin'i  Fiyehologucke  Arbeittn,  1,  1.  pp.  1  tt  Mf.  iW  alio 
Axel  Ochrn :  Exfienmentelle  Stiidien  siir  Individnal-Ftythoiogie. 
Ibid.,  pp,  93  H. 
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field  of  Individual  Psychnlojfj" :  but  there  has  bctn  no  unity 
of  method  among  the  investigators,  nor  have  the  results  been 
systematized  or  their  value  etitimated.  An  important  char- 
acteristic of  most  of  this  work,  however,  is  the  large  propor- 
tion of  anthropometric  tests,  which  are  accorded  an  import- 
ance equnl  to  those  which  are  strictly  mental.'  In  the  class  of 
the  more  exclusively  psjchological  invest igations  may  be 
named  the  experiraenL-*  of  Prof.  Ja.-itroxv  conctnimg  the  com- 
mooity  of  ideas  betu-ccn  men  and  women,  made  at  the  Univer- 
sity of  Wisconsin,  and  similar  experimeDts  made  by  Prof.  M. 
W.  Calkins  at  Wellesley  College  ;*  as  well  as  a  brief  study  in 
Individual  Psychologj-  by  Miss  C.  Miles,  wliich  makes  use  of 
the  method  of  the  tjue.stionnaire.* 

It  is  clear.then,  that  any  treatment  of  Individual  Psychology 
almost  necessarily  involves  a  consideration,  more  or  le^LS  com- 
plete, f>f  the  work  done  by  Mm  Iliiiet  and  Henri.  For  this 
purpose  it  Is  well  to  ask  6rst  of  all  what  views  these  authors 
take  of  the  scope  and  relations  of  Individual  I'syohotog>-.  In- 
dividual Psychology,  they  maintain,  takes  up  the  thread  of 
investigation  at  the  point  where  General  Psychology  leaves  it. 
"  General  Psychology  studies  the  general  properties  of  ps)'chi- 
c«l  processes,  those,  therefore,  which  are  common  to  all  indi- 
vidual.t;  Individual  Psychology,  on  the  contrary,  studies  those 
psychical  processes  which  vary  from  one  indt\'idu8l  to  another: 
it  seeks  to  determine  the  variable  qualities,  and  the  extent  and 
manner  of  their  variation  according  to  the  individual." 
Meraorj'  may  very  well  illustrate  the  point.  The  law  of 
memory  i.s  as  follows:  the  time  neces.xary  to  fix  inipres.4ions  in 

*  T««ts  cmploTCd  bv  I'rof.  Jiuitrow  at  the  World'ti  Fnir  of  Chico]^  la 
1B93.  Aiuilyz«<i  III  L'Aitntf  fisyfkologi^ttf.  Vol.  1,  p.  su.  See  hIbo 
J.  MeK.  Caltell,  Menial  Tetli  ohJ  Mr-JSHn-mgafs.  Mind.  1850,  Vol. 
XV,  pv-  J73  n.;  1.  A.  Oilticrt :  Rdrarrhes  on  Ike  Mrnlal  and  nj/tital 
Drs>elofmenl  of  Sthool  ChiMren.  Stud.  Vale  Laboratory.  \\,  1894; 
J.  McK.C«UcIland  L.  Pftrraml,  A^irt. /"«-.,  Vol.  III.  1S96.  pp.610  ff.; 
J.  Janlrow  and  C.  W.  MoicboDK  :  Some  Anihropoatttrit  and  Psy- 
(hologit  Tttti  on  Colttgt  Students.  Am.  Jour.  0/  Ptytkotogy.  Vol. 
]V.j.p.4Jof(. 

*Tli«  original  DCcoant  ot  tbcic  experiiticat*  nppcarcrl  in  nn  nrltcl« 
eaiitlMl  A  Study  0/  Mrnlal  Stalifluf,  lii  lh«  DcceniIxT,  1S91,  bubi- 
bcr  ol  the  AVa-  kevieip.  unili-r  tlie  litiiiliiig  "  The  Cominunity  of  Idcut 
•D'l  TliouKlX-ltnbits  of  Men  aaii  Women."  It  appcard  niso  in  the 
■rticU  CommuHily  and  Attofiation  0/  fdeat:  a  Statittital  Study.  I>y 
J,  jattToir:  Psy(h.  fiev.,  I,  p,  ($1  ( 1894)-  Similar  expcrjmeau  mode 
at  WcIIrslcy  College  by  C.  C.  Nevcrs.  under  Ihc  direction  of  M.  W. 
Calkins,  f'iwJi.  fin:.  Vol,  II.  p.  36J  (1895),  K"*'*'  ■  dilfereiit  rt^diilt.  A 
crlilclnmof  tbe  lattcrby  Prof.  JasiTow  Hppcared  in  tbc  Psydt.  Hexi., 
%'o1.  HI.  p.  68  <  1896).  A  reply  to  thi*  by  Mt«*  Catbinc  ic  foucd  in  the 
■4tne  Toluroe  of  ln«  Ptyth.  Ret'.,  p.  416;  and  a  further  rvply  by  Prof, 
taatttnr,  p.  430.  Both  iDves1iirii(i(in>  aie  diMrBasCi)  aad  criticiKd  by 
Amy  Tanner.  PiveJi.  Rev..  Vol.  Ill,  pp.  jjS  ff. 

'Am.Jamr.  ^ Ptychoiogy,  VI.  p.  334. 
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mtnioTy  increases  at  first  proportionally  to  the  number  of  im- 
pTcssioii^:  but,  after  a  certain  limit,  tbe  '  time  cf  ac()uUilioa ' 
iDcrenses  more  rnpidly  than  tlic  number  of  impri.-7^Mons.  This 
law  of  memory  is  couimou  to  all;  no  one  can  escape  it;  but  the 
law  does  not  say  that  the  litnit,  beyond  whicli  the  lime  neces- 
sary to  retain  the  impressions  is  no  longer  proportional  to  the 
number  ol  impressions,  is  fixed  and  common  for  all.  This 
limit  is  a  variable  property  of  memory,  and  here  Imlividual 
Psychology  comes  in.  and  investigates  the  subject  in  its  differ- 
ent aspects;  it  enquires  in  what  measure  this  limit  varies  in 
diHerent  individuals,  and  whether  it  remains  constant  in  one 
individual  for  dificrent  kinds  of  impressions.  If  A  and  S,  after 
one  hearing,  can  remember  ten  and  seveit  letters  respectively 
out  of  twelve,  can  they  remember  with  the  same  relative  readi- 
ness an  equal  number  of  ligures,  colors,  or  what  not?  Indi- 
vidual Psychology  goes  on,  further,  to  enquire  if  there  is  any 
relation  between  the  position  of  this  limit  and  the  psychologi- 
cal 'self  of  the  individual, — as,  for  example,  his  age;  or 
between  the  limit  of  memory  and  some  other  psychical  process. 

§  3.    TAr  Psychology  of  Strtuhire  and  of  Function. 

Before  proceeding  to  a  more  detailed  statement  of  tbe  pn>b> 
lems  of  Imllvidual  Psychology,  as  set  forth  by  M.  Binct  and 
his  collaborator,  a  digression  must  be  made  in  order  to  con- 
sider a  distinction  that  has  lately  been  drawn  between  the 
points  of  view  of  "experimental"  and  of  'descriptive'  psy- 
chology. This  distinction  is  set  forth  by  Prof.  Titchener  in 
an  article  entitled  '"The  Postulates  of  a  Structural  Psy- 
chology."" A  comparison  is  here  made  between  the  science  of 
biology,  in  its  widest  sense,  and  that  of  psychology.  The  for- 
mer may  be  approached  from  any  one  of  three  points  of  view. 

"  Wc  maj'  coqnirc,"  (ays  Prof.  Titchener,  "  Into  tbe  structure  of  an 
organiam.witli out  regard  to  function,  by  iDnlysis  determiniiifc  its  com- 
poncnt  pnrti.  And  by  ■ynlbcil*  cxhihiliiig  the  mode  of  its  totmiitioii 
Irom  the  pftrtB.  Ur  we  tiiny  cniguire  into  tbe  liiiicliou  of  tbe  various 
Mructurea  wbicb  our  anilysiH  has  revealed,  nii<l  into  the  maancT  ol 
tlic-ir  inicrrelalion  ni  funclioaal  organ*.  Or,  atcniu.  wc  may  ctiqnJTV 
into  tbe  cbaugcs  of  form  sad  (unclioii  IbHC  nrcompauy  the  penitieoce 
of  thcorgaabinin  time,  tbe  phenomena  of  Kfowtbauildecav.  BioloKy, 
tbe  icknce  of  living  thing*,  compmc*  the  three  mntUHily  intera«> 
penilciit  sciences  of  morphology,  physiology  aiitl  oiitogeuy." 

If  a  more  general  view  i.s  tiilcen.  and  regard  is  had  for  the 
whole  number  of  living  beings  as  parts  of  a  collective  life,  we 
have,  corresponding  respectively  to  the  three  branches  named, 
the  more  gettcral  sciences  of  taxonomy  or  systematic  zoology, 
tbe  science  of  ctassi&catiou;  occology.  wbi<jt  deals  with  qucs- 

1  nUosofikiMl  Kevine.  Vol.  Vtl.  yp.  449  (f.    Sept.,  (89S. 
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tions  of  geographical  di^tribulion,  of  the  funclion  of  speci« 
iu  the  gcueiul  cmnittDy  of  iiikture;  and  phyto^eay,  the  biology 
of  evolution,  dealing  with  the  problems  of  descent  andof  tramt- 
missioQ. 

The  same  i>riiidplc  of  diviwon  here  employed  Ju  biology  may 
be  applied  with  equal  validity  to  psychology. 

"  Wc  Gad  a  parsllcl  to  iiiorpholo)i;y  in  a  very  Inrge  porlioD  of'ex> 
periineiitnl  '  ptychaloity.  The  prinuiry  kitn  of  ihc  experimental  |My- 
chologifit  liafl  >H-cii  to  uniityr.c  llie  MniclUTC  of  miii<I :  to  r*v«l  out  tba 

elemental  iirocvaHvs  Irom  the  tangle  of  coc!icioaatie» Hia 

tiuk   it  a  vi\  itcction,  but  a  vtvi*ecii«n  which  shall  yield   ciruclaral, 

not    fuDi'tionil    re<iiills Thcte   i».  however,  a   (uiivtioiial 

P«ychologv  over  anil  above  the  psychology  of  Mructurc.  We  may  re- 
guxl  mind,  on  the  one  hand,  as  n  complex  of  pTOCcue*.  *haiicd 
mad  ibohMmI  uodcr  the  condiliom  of  the  physical  orf:aiilsiti.  We 
Biay  regard  it,  on  the  other  hand,  as  the  collective  name  for  a 
•ystem  of  function*  of  the  psych opbyiical  oricanisBi.  The  two 
points  of  view  arc  not  •cMoiu  conruticd.  Tlic  plirsM  '  aasocEaM 
tion  of  ideas.'  e.  g..  may  denote  either  the  structural  complex, 
thcaMOciaieil  scnsaliou  ttroup,  or  the  functional  proceii  of  rccogni- 
thw  and  recall,  the  amirK-iniiiijj  of  formatloa  to  formation.  lit  the 
former  sense  it  is  motpholugical  material,  in  the  latter  it  beloiiK*  to 
what  I  must  name  (the  phrase  will  not  bemisuii<icrstoo<l)  a  physiolof- 
tcal  psyclioli>(;y,  Jui^t  as  exjicriiiitiiial  paycbology  1*  to  a  large  extent 
CODcemcd  wiib  problem*  o(  stnicliire,  so  i*  '  descriptive  '  psychology, 
ancient  and  modern,  cbjedy  occupied  with  problems  of  function. 
Memory,  recognition,  iniatii nation,  conception,  lttd]|;ineiit,  attention, 
apperception,  volitioii,  aud  a  host  of  verbal  noan>,  wider  or  oarrower 
in  denotation,  connote,  in  the  diocnssions  of  descriptive  psychology, 
fnnctioos  of  the  total  organism. " 

So  much  for  the  "niorphologienr  and  'phy.s)ologicar  psycholo- 
gies, which  are  iadeed  the  most  important.  The  other  branches 
ol  biology  have  also  their  connterparis.  Ontogenetic  psy* 
cbology,  the  psychology  of  individual  childhood  and  adoles- 
cence; taxonoinic  psycbolofty.  dealing  with  the  classification  of 
the  emotions,  impnlse.-*.  temperanienLs,  the  typical  mind  of 
social  class<-s.  etc.;  the  functional  psychology  of  the  collective 
mind,  which  ha^  as  yet  been  but  little  worked  out:  and.  Instly, 
phylogcnelic  i>s>'cho!ogy.  enriched  by  Ibc  labors  of  the  e^-olu- 
tionary  school,  complete  the  list. 

§  3-    The  ProbUmt  of  Individual  PsyehQlogy. 

Mm.  Binet  and  Henri  class  the  problcm-s  of  Individtial  Psy- 
chology nndcr  two  main  headings.     It  is  called  upon: 

1.  to  study  the  variable  propeitie-i  of  psychical  processes;  to 
find  how,  and  to  what  cxtenl,  these  processes  var>-  from  one 
individual  to  another;  and 

2.  to  aacertaiii  the  relation  of  ihe  proces^R^  to  each  other  in 
a  single  mind;  to  find  out  whether  they  are  mutually  depend- 
ent, or  whether  there  are  some  fundamental  pr(Ke».tes  upon 
which  all  the  others  depcttd. 
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The  first  problem  hss  two  aspects,  according  as  emphasis  is 
laid  upoH  the  processes  tbcni9clve.  or  upon  the  individual  who 
e^ipcricncps  Ihcm,  The  first  aspect  i*  the  one  with  which  In- 
dividual Psychology  must  necessarily  start.  How  and  to  what 
extent  mcnlnl  pruce^ses  vary  from  one  individual  to  another  is 
the  question  which  must  be  answered,  to  furniNh,  as  it  were, 
the  inaierials  for  further  investigation.  Then  we  may  go  on  to 
ask  if  these  variations  follow  any  regular  liiws,  corresponding 
to  the  classification  of  individuals  into  groups  by  profevtion, 
sex.  age.  etc. 

A  considerable  number  of  independent  invcMigations  have 
been  made  in  the  line  of  tlii.t  first  problem  of  Individual  Psy- 
chology, under  both  its  aspects.  Sensations  are  the  processes 
which  hkve  been  subjected  to  the  greatest  amount  of  research, 
on  ncDMint  of  their  value  for  some  practical  end.  The  tests  in 
regard  to  individual  variations  in  visual  sensations,  such  as 
color  hlindiics.H,whic-h  have  been  made  among  engineers,  pilots, 
and  in  other  professii.ins  whose  members  .ire  cHlti-d  upon  to  rec- 
ogni/.e  color  .HignaU.  are  cxperiracuts  of  this  kind.  Mm,  Uinel 
and  Henri  slate,  an  the  result  of  a  brief  historical  survey  of  the 
work  in  this  Geld,  that  "  the  individual  differences  for  sensation 
are  ver>-  feeble  and  insignificnnt  in  relaiion  to  the  differences 
in  the  higher  faculties."  Hence  mnch  of  the  work  done  i-s  of 
comparatively  little  value  for  Indindual  Psychology,  which 
seeks  to  characterize  individual.^  and  cla.'ises  according  to  the 
variations  which  they  exhibit  in  the  mental  processes  compos- 
ing the  ■  real '  or  '  actual '  mind  of  every-day  life. 

Other  researches  have  been  carried  out.  in  whidi  the  em- 
phn^is  ha.s  been  laid,  not  upon  the  variations  themselves,  but 
upon  their  relation  to  the  individual;  and  the  individual's  men- 
tal proce.>i9es  have  been  studied  in  reference  to  the  class  to 
which  he  belongs.  The  investigations  of  Prof.  Jastrow  and 
Mts.4  Calkins  regarding  the  Community  of  Idcnit  in  men  and 
women  (mentioned  above)  come  under  this  bead.  The  io- 
vcstigatious  of  what  may  be  callwl  "  pmfessional  psychology" 
al.v)  belong  here,  and  would  be  of  the  highest  imiwrtancc  for 
Inilividuai  E'sychology  were  it  not  that  they  fail  to  apply  a 
strictly  scientific  method.  As  it  is,  however,  ihej*  are  rich  In 
suggc.itions  of  more  exact  work,  afid  may  thus  lead  to  system- 
atic research  along  the  same  lines.' 

'I,.  Artist  r  Pi^thologie  dn  ffinfre.  Paris.  iSqj.  This  cousiders 
Bnthroi>ot<i|;ical  no  well  itt>  piyclioliK''^'''  trkits.  nml  Ibe  BUibor  hk> 
drawii  hi*  material  Inrgely  ftoni  tiliTDtnie.  bioKrHptaics.  and  docti- 
iitciil>  <i(  nil  kind*  conceftiing  «rti*H  of  cvtry  time  and  conutry. 
OiHi>;C  to  the  imptrfect  natnre  <>(  (he   mntrciHl.  the  coocluftioiii  are 
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The  quesiioti  now  ftrises  wliether  the  first  great  problcni  of 
Individuiil  Psychology  should  be  cliUMed  as  an  euquin*  of 
'structural'  or  "fuuclional'  psychology.  lu  iht-  first^laee. 
ia  Xhe  maUrial  whU  which  the  Individual  Psychologi^  works 
the  same  as  (or  similar  to)  that  which  k-mU  itiwlrtu  the  in- 
vestigation of  the  Experimental  Psychologist  ^^'bt  Kxiwri- 
mealal  Psychologist  tftVes  mental  processes  iu  £  simple  a  tuna 
as  be  can  find  tbem.  By  means  of  laboratory  methods,  he  ex- 
erciaes  the  mo<.t  ri^id  control  o\'er  conditions,  iu  order  that  all 
complicating  factors  mny  be  excluded,  iind  that  the  re->ult  may 
represent  as  nearly  as  possible  the  working  of  the  elemental 
factorN.  Thus  the  Ivxjjeri mental  Psychologist,  aclcuowletlging 
that  a  pure  sensation  is  an  aljstr.iction, — ^tfaat  it  never  occnr^  in 
our  concrete  experience, — yet  endeavors  by  arti6ci»l  means  to 
secure  in  his  subjects  stales  of  consciousness  in  which  the  de- 
sired sensations  are  sufEcienlly  isolated  from  their  respective 
contextH  to  ^ive  informaiion  an  to  their  properties  and  the  laws 
governing  the  variations  of  these  propetties. 

Docs  the  Individual  Psjcliologist  adopt  a  similar  method  of 
procedure?  Is  it  his  aim  to  lake  the  simplest  exi.tling  pro> 
cesses,  in  order  to  invcsligatc  any  possible  individual  varia- 
tions, and  thus  to  account  for  unlike  result!  from  the  building 
up  of  unlike  materials?  It  is  by  the  answer  to  this  que:«tion 
that  two  groups  or  schools  of  Individual  Psychology  are  differ- 
entiated. M,  Binet  and  the  French  iMycliologiKt.s unsn'er  "  no;" 
Prof.  Kracpetin  and  the  Gernaan  psychologists  answer  "  yes." 
The  American  [)fiychologUt»  make  no  explicit  statement  on  the 
subject,  but  their  practice  is  rather  with  the  German  than  with 
the  French  school.  The  Gennan  school  maintains  that,  at 
least  for  the  present,  only  simple  mental  processes  can  be 
studied  with  the  exactness  necessary  for  scientific  work.  "  Die 
Probleme  der   Individ uaI-i>sychologie   koiinen   bisher   uur  iu 

DCCCM«riIir  excteiJingly  gcocinl.  Prof.  Jftiiies  dcrtiei  this  nxirk  ihe 
•dicctirc  '  scieotitic.' 

t,.  Dauri«c:  Psychologic  du  musieien.  Ankles  I-VII.  Rvvae pkilct., 
VoI,XXXV.pp.  449.  5«;  Vol.  XXXIX.  pp.  31,  358,  404;  Vol.  XLII. 
pp.  I.  155- 

Hamion:  fiycMoIogiedu  mtlilairt fro/tssionel.  Pari»,  1891.  Tlii» 
U  a  work  M'hich  t>rloiit;<^  to  sociology  more  tbas  to  jHiycholo^r.  I: 
trac«i  the  moral  effects  of  army  life  and  tbe  reaciioD  of  tbeie  upon 
»OCictr. 

A.  Binel  «t  J.  P««y  1  F.ludta  de  psytholcgit  tar  Us  au/fnri  dra- 
maliquei.  CAnnit  psyekol..  I.  pp,  60  (f.  The  creative  imHgtQDtioii 
i*  bcTc  llic  chief  muhjccl  of  iuvcvtigalion.  A  number  of  I'Tcnchdrama- 
ttaia  \tWt  inloftiiaiion.  either  by  word  of  inouib  or  in  wriiin>,'.  rtKard- 
ing  the  rottiposition  of  their  works;  the  choice  of  subject,  the  in  vlhod 
of  literary  labor,  the  '  fornttDre  '  of  the  mind  durlnx  itupiiatioD,  etc. 
Tite'  iiitt[vic«,'likc  the  questionnaire,  la  a  valutililc  auxiliary  method ; 
but  the  retulta  therefrom  cannot  claim  tbe  iralidity  of  the  atrlcter 
laboratory  procedure*. 
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' 'UU  einrocben  Fonncn  [>sychi»ch?n  Gcacbehcns  gcsiiclit  wer- 
'QM.***  Um.  Binct  and  Ucnri  make  explicit  and  repeated 
statements  of  the  opposing  staudpoiiit  in  the  article  wliicb  n't; 
bnve  beeu  considering.  On  p.  417  is  found  tbc  paf>!Agc  here 
tran-ilatcd.  "  Tlie  higher  and  more  complex  a  process  is,  the 
more  it  varies  in  imlKidiiaN;  ^en«l^ion5  vnry  from  one  indi- 
vidual to  another,  but  less  so  than  memory;  memory  of  sensa- 
tions varies  less  than  memories  of  ideas,  etc.  The  rc^nll  is. 
that  if  one  wishes  to  study  the  differences  existing  between  two 
individuals,  it  is  ncccs&ar)-  to  begin  with  the  most  intellectual 
and  complex  processes,  and  it  is  only  secondarily  necessary  10 
consider  the  simple  and  eleraenlary  processes," 

An  exainiuatioTi  of  pailioular  investigations  which  have  been 
made  by  represt-nlaiives  of  these  two  schools  will  enable  us  to 
judge  whether  the  principles  of  each  have  been  strictly  adhered 
to.  KraeiK;llii  and  Oehra  must  be  ulcen  as  the  German  rep- 
resentatives. Kracpeliu.  in  the  first  number  of  the  '  Psy- 
chologischc  Arbeiten,'  lays  dowu  the  principles,  methods  and 
aims  of  the  work  which  he  proposes  to  undertake.  Ochm — in 
part,  at  least — carries  out  these  methods,  and  tbc  results  are 
embodied  in  the  second  article  of  the  same  number  of  this 
periodical. 

Since  for  Kraepelin  men  are  divided  into  two  great  clashes, 
the  tnentnlly  normal  and  the  mentally  abnormal,  all  individual 
differences  are  summed  up  for  him  under  the  one  great  cate- 
gory of  nienUl  eapacily.  It  ii  hb  aim  to  learn  as  much  as  pos- 
sible about  the  psychology  of  the  abnonnal  mind.  For  this 
purpose  investigations  of  the  nonnal  mind  are  first  necessary, 
and  then  further  investigations  of  the  nonnal  mind,  under  cer- 
tain abnormal  conditions  which  produce  consciousnesses  com- 
parable to  those  normally  |>re^ent  in  the  iuitane.  The  differences 
in  mental  capacity,  therefore,  which  KracpcUn  considers  sub- 
ject to  experimental  iuvestigation,  are  those  which  are  most 
directly  connected  with  physical  conditions.  The  kinds  of 
mental  capacity  to  be  thus  investigated  he  classes  under  the 
three  heads  of  capacity  for  the  perception  of  sensory  stim- 
uli, for  the  association  of  ideas,  and  for  voluntary  movemcnl. 
The  psychophysical  cffnditiom  which  are  studied  under  these 
three  heudn  are  the  influence  of  practice  and  ihe  pctsistencc 
of  the  eflccls  of  practice,  the  capacity  of  the  special  mem- 
ories, the  influence  of  fatigue  and  the  capacity  of  recovery  from 
fotigue,  the  depth  of  sleep,  and  the  capacity  for  concentration 
of  the  attention.  Prof.  Rraepelin  states  that  this  list  Is  as  far 
as  can  be  from  exhausting  the  conditicus  which  it  is  possible 
and  even  necessary  to  determine  experimentally;  but  he  aflirms 

'  Mm  Bf«hn :  Ztit /Ur  A.  n.  Ph.  rf.  SinnesorEane.ViiX.  XII.  p,  aflo. 
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that  it  is  upon  the  basis  of  an  inve-stigntioii  such  as  this  that 
the  study  of  perxonaltttes  must  be  founded. 

The  operations,  suggested  by  Kracpelin  and  adopted  by 
Oehrn.  tliai  are  chosen  as  affording  means  for  the  invnligatiou 
of  these  conditions  are  as  follows:  i.  Perception:  tbccounting 
of  letters,  the  search  for  particular  lellers,  proof  rending.  3. 
Memory:  the  learning  of  twelve  nonsense  syllables,  and  of 
scries  of  twelve  figures.  3.  Association;  the  addition  of  series 
of  otie-place  nnnibcn*  4.  Motor  functions;  writing  from  dic- 
tation, and  reading  as  fast  as  possible. 

The  time  aspect  alone  of  these  operntions  i.s  noted  experi- 
mentally. The  absolute  durations  of  the  processes,  and  their 
mean  variations,  give  information  in  regard  to  the  general 
mental  cap«city  of  the  individuals  tested,  and  to  the  relation  of 
the  processes  to  each  other  in  respect  of  complexity,  etc. 

The  fluctuations  in  the  rate  of  the  proccssesdnring  periods  of 
continuous  work,  or  after  slated  intervals  of  rest,  show  the  in- 
fluence of  practice  in  increasing  theefficiency  of  work ,  of  fatigue 
in  decreasing  this  efficiency,  and  of  rest  in  increasing  the  cfli- 
ciency  b>-  means  of  the  removal  of  fatigue,  or  decreasing  it  by 
obliteratiuK'  the  effects  of  pincttce.  according  to  the  length  of 
the  rest  inlcr\iil.  A  strict  numerical  expression  is  given  to  all 
the  facts  tlius  deduced.  "If  we  wish  tube  iiiNtructed."  says 
Oehm  (p.  144).  "  conccmirg  the  psj'cliical  clTicicncy  of  a  per- 
son, wc  ask  first  concerning  the  quantity  of  work  he  can  do  in 
a  certain  time,  or  the  time  necessary  to  do  a  certain  amount  of 
work.  Wc  shall,  tlicrcforc,  have  to  c^usidcr  in  the  6rst  place 
the  individual  differences  in  the  absolute  duration  of  the  func- 
tions in^'eAtigatcd  "  (/.  e..  the  average  time,  in  thousandths  of 
a  second,  that  it  takes  tn  count  one  letter,  to  read  one  s)ilable, 
to  write  one  letter,  to  make  one  addition,  or  to  learn  one  num- 
ber or  syllahlc).  "  The  second  question  is  as  to  the  quality  of 
the  work,  by  which  alone  the  value  of  the  quantity  may  be  es- 
timated." \  direct  answer  to  this  latter  question  Oehm  does 
not  attempt  to  give  in  bis  work,  but  considers  the  omission  of 
:$econdar)-  importance,  since  all  of  his  subjects  had  attained  a 
degree  of  education  where  large  differences  in  the  quality  of  the 
particular  processes  tested  could  hardly  enter.  "  Further,  it 
is  of  importance."  he  continues.  "  for  judging  au  individual, 
to  know  if  he  is  in  condition  lo  work  with  constaoc)-.  If  this 
is  not  the  case,  the  quality  of  the  work  uiu.it  suffer  on  the  one 
hand,  nbilc  on  the  other,  large  fluctuations  will  also  indicate  a 
diminution  of  quantity,  since  they  are  to  be  taken  as  evidences 
of  fatigue.  Hence  the  more  numerou.s  and  larger  the  fluctua- 
tions are.  the  lowtr  must  be  our  estimate  of  the  psychical  en- 
ergy of  the  individual  coiutidercd."  The  mean  variations  in 
time  give   numerical    representations    of   these    fluctuations. 
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"  Finally,  we  liave  to  ascertain  bow  the  suttjects  behave  ia  re< 
gard  10  practice  unci  fatigue.  It  is  nccessar>-  to  (iislingutsb 
between  that  practice  which  cnteis  into  a  single  experi- 
ment, .  .  .  and  the  gienmtnent  pruclice  which  manifestx 
it«elf,  in  a  rcpclition  of  the  experiment,  by  a  shorieuiug  of 
the  time  necessary  to  perform  the  work. "  The  mean  vanations 
and  the  idation  of  practice  and  fatigue  in  an  individual  arc 
cunsidcnd  as  of  more  importance  for  judging  his  capacity  than 
the  alMolute  dufalioti  of  his  work.  Tables  arc  given,  presenting 
the  numerical  results  in  each  of  these  regards,  obtained  from 
every  one  of  Oehrn's  ten  subjects.  From  the  Tables  a  compari- 
son of  the  siibjecis  conld  be  made;  bill  Ochrn  leaves  this  com- 
parison to  be  made  by  the  reader.  He  is  chiefly  concerned  to 
show  that  by  the  aid  of  the-  method  he  has  described  it  is  pos- 
sible to  obtain  a  conception  of  the  psychical  status  of  an  indi- 
vidual. To  establish  a  nonual  ittuttu  would  be  the  ta»k  of  far 
more  extended  investigations. 

Contrast  with  this  work  iti  Individual  Psycko1r)gy  an  iuvesti- 
suiion  made  in  France,  by  Mm.  Binet  and  Henri,  on  Memory 
for  Sentences  (Memory  for  Ideas).' 

In  the  memory  of  figures  or  leKers,  it  is  chiefly  auditory, 
visual  or  tactual  sensations  that  arc  retained:  the  memory  is 
one  of  relatively  simple  conscion.s  elemeiil9.  Memory  of  i-solated 
words  approaches  this  in  its  essential  character;  for.  though 
the  sense  of  the  words  enters  here,  and  the  memory  is  partially 
a  memory  nf  idea^.  jet  it  is  im;>t»^»ible  in  experiments  upon  the 
rocmory  of  isolated  words  to  determine  how  much  influence 
upon  the  subject's  power  of  recntl  is  due  to  the  sen.se  i.f  the 
words,  and  how  much  is  due  simply  to  the  subject's  desultory 
memory,  or  memory  of  separate,  unconnected  impressions. 
Hence  it  is  necestwry  to  investigate  the  memory  of  idens  by  it- 
self. 

Mm.  Riuet  and  Henri  chase  eight  sentenceii,  or  clooely  con- 
nected groups  <if  sentences,  ranging  in  length  from  ii  to  86 
words.  These  sentences  were  read  before  the  pupils  of  sevend 
classes  in  four  elementary  schools  in  Paris  The  children  were 
required  to  reproduce  the  sentences  in  writing  immediately  after 
hearing  them.  The  itltenlion  of  the  pupils  was  properly  di- 
rected, since  an  cxplnualion  of  the  reqwiremcnl  was  given  to 
them  in  advmioe.     The  niitin  work  in  the  investigation  was, 

*  A.  BiTietel  V-Hcnri  :  /.a  mimoir^  dft  phratet  {Mimotre  dtsid4es). 
Id  L' Annie piyih^ogiqur.  I,  1894.  p.  34.  Thi»  aniclr  appeared  before 
tiMt  oti  Imliri-luiil  INycboIog)-  bv-  tuc  nme  aulhurt.  suil  tbe  liivefiti- 
gatioii  t*  001  explicitly  ttrmrd 'an  invcsliuatioD  in  Individual  P*y- 
chology.  The  lest  employed  i«,  Jiowever.  closely  oiinltar  to  one  pro- 
posvd  in  (he  tatter  article,  and  repieicuts  veiy  (airly  the  kiiiil  of 
tDittcrUi  which  the  writers  l>elievc  Individunl  Psycliology  ihouI<l  em- 
ploy. 
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of  course,  the  interpretation  of  the  results  handed  in  by  the 
pupils.  Tlie  iiiiniljcr  of  children  submitted  to  theexi»rinienl,* 
was  about  510. 

One  of  the  chief  difGciillies  in  the  interpretation  of  results 
lies  Id  the  fact  that  not  c\-ct>-  word  in  the  licntence  or  sentences 
represents  an  independent  idea.  One  cauuot  say  that  there  arc 
just  as  many  ideas  in  the  sentence  as  there  are  words.  Pro- 
nouns, articles,  prepositions,  etc..  have  no  meaning  apart  from 
olhct  words  with  which  they  are  closeI>'  connected;  and  short 
phriLse^  are  rcmembcre^I  as  a  single  idea.  Hence  it  became 
necessary  to  separate  the  sentences  into  word-groups,  each 
group  rirpTTrseiiitng  as  nearly  s^  ptissible  one  idea.  Here  is  an 
example  of  this  division  of  one  of  the  shorter  sentences:  a  sen* 
teoce  of  20  words  and  8  groups  of  words: 

L«  petit  Einilc  1  a  oblcnu  |  dc  *>i  mbre  |  ud  joti  [  cfaeval  n^caoique  | 
en  r^compciidc  |  ie  »a  houne  coDiluiie  |  ti  I'^colc.  | 

In  the  longer  sentences  or  series  of  sentences  the  division  bc- 
oomea  more  diDicult  and  assumes  a  more  or  less  arbitrary  char* 
acter.   A  passage  of  60  words  and  of  19  gruupn  may  show  this: 

Unc  vieillc  pnyuttine  |  iaie  dc  64  ans,  |  U  vcuvc  Mouillct,  |  qui 
babitnit  nuc  petite  niaJMO  r*ar  la  route  it^<>Tr(p  |  ilo'*  K«ealct*  |  aTatl 
conduit  I  un  troupeou  |  dauii  lea  champs,  |  I'cndant  qu'elle  faiMJt  d« 
I'herbc  paur  ks  nniciaax  |  uuc  vip^rc  )  coch^  dcrrierc  |  Ic*  [ngots— 
a'Oan^n  aui  ellr  t  vt  In  ntoidit  |  i  plii«icufs  lepriMH  [  au  poigncl.  |  La 
panvie  (cmnir  |  cu  est  motte.  | 

The  results  obtained  from  the  investigation  were,  in  brkf, 
these.  /.  Memory  for  >enteuces  (or  ideas)  shows  a  slight 
but  constant  increase  nnth  age.  This  n-as  ascertained  from  the 
fact  thai  in  the  higher  classes  more  groups  of  words  were  com- 
pletely retained,  and  fewer  words  totally  forgolttii, — /.  e.,  en- 
tirely left  out,  without  any  sub>iitution  whether  right  or 
wrong, — than  in  the  lower  classes  where  the  pupils  were 
younger,  j.  The  mcmor>'  for  sentences  is.  in  certain  fixed 
conditions  under  which  these  experiments  were  tried,  twenty- 
five  time-*  .superior  to  the  memory  for  i.-uilated  words,  j.  The 
number  of  forgotten  words  increases  rapidly  with  the  length  of 
Miitences  or  scries  of  sentences;  lor  a  sentence  of  10  words  (3 
groups)  it  was  ^'g.  while  for  a  series  of  80  words  (34  groups) 
it  was  ^.  /.  The  losses  o{  memory  (all  upon  accessory  parts 
of  the  sentence,  m>\  upon  the  esneiiiial  parts,  f.  e..  not  upon  the 
p«rtsUtatarelogicailyorpsycliologically important.  5.  Inshort 
selections  there  are  more  MibMilutiuns  of  synonymous  words 
than  there  arc  completely  forgotten  words,  but  In  long  selec- 
tions the  reverse  is  the  ca^  In  short  sentences,  though  the 
particular  words  may  be  f»tgotten.  the  ideas  are  remembered, 
aud  the  child  invents  his  own  terms.  We  6nd.  therefore,  a 
large  number  of  syuonyins.     In  long  selections,  however,  the 
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tdeaa  themselve.'i  an  too  numerous  to  be  renieiiit)ered,  and  the 
completely  forgotten  words  outDumbcr  the  synonyms.  6.  Chil- 
dren have  a  leudcncy  to  simplify  the  Kvnlax,  and  to  replace 
the  wor<U  read  lo  them  by  other  words  taken  from  their  own 
more  familiar  vocabulary.  This  Mm.  Binet  and  Henri  call 
'verbal  assimilation.'  y.  When  sentence.-^  itre  somewhat  long, 
children  show  a  tendency  slightly  to  alter  the  meaning  of  the 
sentence.  These  alterations  are  frequently  by  way  of  additions, 
and  may  be  of  two  kinds,  intellectual  and  emotional. 

It  will  be  sc«n  that  the  only  factors  in  this  problem  that 
lend  themselves  to  numerical  exprcwion  sire  ( i )  the  ./uaati/r  of 
words  or  groups  remembered,  substituted,  or  forgotten  by  any 
pupil;  (2)  the  numlier  of  pupils  who  remember  or  furscl  any 
particular  word  or  group;  and  (3)  the  age  of  the  pupils  who 
remember  best  or  worst. 

The  character  of  the  material  employed  in  this  investigation 
is  clearly  and  confessedly  of  the  complex  type.  Although  the 
sentences  are  mainly  concrete,  n^  suited  to  the  child  mind, they 
ret  imply  a  considerable  faculty  of  generalization  and  b  syn- 
thetic power  of  attention  in  combining  the  various  ideas  into  a 
dtuation.  The  mental  processes  involved  are  thcrefure  highly 
complex,  and  the  investigators  have  here  used  the  material 
which  tbey  advert  to  l>e  most  suitable  for  the  examination  of 
the  Individual  Psychologist. 

Has  the  material  of  the  German  psychologists  the  opposing 
character  of  extreme  simplicity  ?  The  only  simplicity  that 
Kracpclin  claims  for  his  work  is  simplicity  of  melhod  (method 
of  continuous  work).  This  ba.s  to  do,  not  with  the  measure- 
ment of  single  independent  acts,  but  with  the  continuous  per- 
fbnnance  of  regularly  connected  »mi1ar  acts.  The  acts  or  pro- 
cesses themselves  arc  not  simple.  Ochrn  has  analyzed  eawh 
into  three  phases:  the  centripetal  phase,  or  process  of  percep- 
tion; the  central  pha.te,  or  proce.ss  of  association;  aud  the 
centrifugal  phase,  or  process  of  mnvcmcnt,  Thethnre  phases 
vary  in  importance  and  duration  in  thediffercut  kinds  of  opera- 
tions used  in  Ihe  experiments,  and  the  fluctuations  obsen-ed  in 
continuous  work  may  therefore  be  due  to  alterations  in  that 
phase  of  tlic  whole  proces-i  which  is  predominantly  involved  in 
the  exercise  in  quesliou.  This  analysis  is.  however,  far  from 
being  an  analysis  into  the  simplest  psychological  elements, 
made  for  the  sake  of  detecting  variations  in  thi.'.se  elements. 
We  are  free  to  conclude,  therefore,  that  the  material  used  by 
the  Individual  Tsycholo^isl  is,  as  a  rule,  less  simple  than  that 
upon  which  the  general  Kxpcrimental  Psychologist  spends  bis 
best  efforts. 

Nevenheless,  the  distinction  between  the  German  and  French 
schools  is  not  invalidated  by  this  statement.    There  is  a 
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siderablc  degree  of  clifTereiKx  in  the  complexity  of  material 
eiiip!o)ed  by  ibese  two  schools,  and  there  is  a  still  greater  dif- 
Lferenccin  method  resulting  from  the  difference  in  material. 
The  more  exact  methods  of  the  Germans  are  iaappUcablc  to 
the  lests  which  the  French  insist  upon  as  of  primary  import- 
ancc  to  the  Individual  Psychologist.  It  is,  perhaps,  on  account 
of  thi&diBereuce  iu  method  that  Mm.  Biiiet  and  Henri,  by  a 
.slight  confuMon,  exaggerate  the  difference  in  the  material  em- 
ployed by  themselves  and  by  other  Individual  Psychologists.  The 
specific  critici-sni  which  they  pa.sH  upon  I'rof.  Kraepelin's  work, 
however,  is  not  so  much  that  it  lacks  complexity  as  that  it 
lacks  scope.  The  experiment!*  are  too  partial,  they  say,  and 
for  that  rea.-son  entirely  fail  to  characterize  an  individual.' 

The  position  of  Mm,  Biuel  and  Henri  may  be  more  clearly 
understood  if  we  notice  briefly  some  of  the  '  mental  tests  ' 
prop'jsed  by  American  psychologists.  The  tests  given  by  Prof, 
jastrow  at  the  World's  Pair  at  Chicago' are  among  the  most 
complete.  There  are  here  five  different  exp<rrimenls  for  touch 
and  cutaneous  sensitivity;  five  experiments  for  sight  and  touch 
together  (such  as  tlie  equali/.iiig  of  movements  by  sightj; 
twelve  or  more  experiments  for  sight  ahtnc,  including  appre- 
ciation and  division  of  lengths,  rapidity  and  acutencss  of 
viiuon,  etc.  Other  tests  have  to  do  with  memory  for  letters, 
lines,  colors  and  forms,  and  with  simple  reaction  times.  Place 
is  als  I  given  to  anthropometric  tests  of  height,  development  of 
the  head,  and  the  relation  of  mental  to  physical  development, 
etc.  It  will  be  seen  that  these  experiments  have  chiefly  to  do 
with  sensations  and  .-iimplc  movements.  Kven  the  memory 
tests  have  regard  to  memory  for  sensations  rather  than  to 
memor)-  for  ideas. 

Other  lists  of  tests  given  by  American  psychologists  show  the 
same  characteristics.  Prof.  Cattell,  in  an  article  in  Mind* 
gives  the  results  of  two  different  series  of  tests,  one  numbering 
ten  and  the  other  fifty.  The  first  series  is  as  follows:  (i) 
pressure  measured  by  the  dynamometer;  (2)  maximal  rapidity 
of  arm  movement;  (3)  minimal  distance  between  two  points  on 
the  *kiu  which  can  be  perceived  as  two;  (4)  pressure  necessary 
to  produce  pain;  (5)  least  jierce])tible  difference  for  weight  of 
100 gr.;  (6)  time  of  simple  reaction  to  an  auditory  imprcs.sion; 
(7)  time  uece-ssary  to  name  a  color;  (S)  division  of  a  length  of 
50  cm.  into  two  equal  parts;  (9)  reproduction  of  an  interval  of 
ten  seconds;  and  Cio)  number  of  letters  retained  after  a  single 
bearing.  The  longer  series  is  analogous  to  this,  the  same  rel- 
ative importance  being  given  to  the  elementary  processes. 

*Tb«s««rennalyu4l  XaL' Annie psyehtrtogiqHe^VtA.  I.  p.  531  (1894)- 
*  Mrntal  Ttttt  and  Meaturetmtnh.    Mind.  1890,  Vol.  XV,  p.  375. 
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TIic  "  Researches  on  the  Mcutal  and  Physical  Development 
of  School  Children."  by  Dr.  J.  A.  Gilbcn.'  employ  the  follow- 
ing tests:  (0  muscle  sense;  "(a)  seiiMtivity  to  color  di&er- 
ences;  (3)  force  of  suggestion:  (4)  voluntary  motor  ability;  (5) 
fatigue;  (6)  weight;  (7)  height;  (8)  lung  capacity;  (9)  reac- 
tion-time; (10)  discri  mi  nation -time;  and  (11)  tinic-incraofy. 
All  these  tejits  are  subject  to  exact  Dumerical  measurement. 
The  rauscle-sense  was  measured  by  the  leaM  ijerceptilile  differ- 
ence in  gr.  of  lifted  weights;  sensitivity  to  color-diflcrcrcc  was 
measnrcfl  by  the  shades  uf  red-colored  fabric  picked  out  by  a 
child  as  being  alike  (every  piece  of  fabric  being  in  reality 
slightly  and  measurably  different  in  shade):  force  of  suggestion 
was  determined  by  the  <liRcrence  in  gr.  between  two  weights  of 
the  same  bulk  but  unequal  weight,  which  the  child  picked  out 
as  being  efjiial  respectively  to  a  weight  large  Jn  bulk  and  one 
small  iu  bulk  which  (unknown  to  the  child)  were  of  equal 
weight.  For  the  experiments  on  voluntary  motor  ability  and 
fatigne.  reaction-time,  discrimination-time  and  time-memory, 
Dr.  Gilbert  constructed  au  apparatus  which  he  calls  the  reac- 
tion-board, This  board  holds  »  magnetic  tuning  fork,  vibrat- 
ing one  hundred  times  per  second;  a  double-post  switch;  a 
stimulating  apparatus;  a  reaction  key;  a  tapping  apparatus;  a 
commutator,  and  an  Ewald  chronoscojie.  1  he  electric  current 
is  supplied  by  two  Grove  batteries.  Voluntary  motor  ability 
was  measured  by  the  number  of  tap»  the  child  made  on  the 
tapping  apparatus  in  five  seconds,  and  fatigue  by  the  per  cent. 
of  loss  of  rapidity  of  tapping  after  the  movement  had  been  con- 
tinued for  45  seconds.  Reaction-time  and  discrimination  time 
were  measured  by  thcchronoscope.  in  hundredthsof  a  second. 
The  tirae-memorj-  was  measured  by  allowing  the  chronoscopc 
to  run  a  certain  length  of  time,  and  then  starting  it  a  second 
time,  and  requiring  the  child  to  press  the  key  when  the  second 
running  had  lasted  as  long  .as  ihe  first.  The  diflference  between 
the  two  periods  of  time  marked  the  accuracy  of  the  time- 
raemorj'.  Weight,  height,  and  lung  capacity  were  measured  by 
standard  instruments  suited  to  these  purposes. 

The  detail  which  has  been  given  is  sufficient  to  illustrate  the 
difference  in  mateiial  and  method  between  the  French  Indi- 
vidual Psychologists,  and  those  engaged  in  similar  work  in 
America.  It  may  be  said,  therefore,  in  general,  that  there  is  a 
wide  divergence  in  opinion  and  practice  among  the  investiga- 
tors of  Individual  Psychology,  as  to  whether  the  first  problem 
of  the  science,  on  the  score  of  material  and  method,  is  properly 
of  a  structural  and  morphological  character,  or  whether  it 
should  be  classed  as  belonging  to  a  functional  or  '  physiologi- 


*S/udt'ft/rom  Ike  Vale  PsytAoiogUal  Laboralory.  II  (1894),  p.  jiM, 
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cal '  psycholoKi'.  The  Americans  make  it  approximate  to 
llie  fonncr  character;  the  Germans  seem  to  favor  the  former  iti 
regard  to  tnelhod,  but  hold  a  middle  position  in  regard  to  ma- 
terial; while  the  French  pttychoIogUts  depart  ss  far  as  posuble 
from  the  point  of  view  of  iuorpholog>-,  both  in  material  and  in 
method.  The  American  \'iew  Is  founded  upon  no  explicit 
theory  of  Individual  Psychology.  It  may,  therefore.  l>e  tem- 
porarily set  a^ide.  ConMdering  only  the  I-rcnch  and  German 
psychologists,  we  find  that  Individual  Psychology  seems,  on 
the  whole,  rather  to  fall  outside  of  .structural  pejcbology.  It 
might  be.  however,  that  .ttrici  analysis  of  the  results  obtained 
from  the  study  of  complex  processes  would  give  information  in 
regard  to  the  ultimate  elemenu.  Is  this,  in  reality,  the  case? 
The  outcome  of  the  researches  we  have  hitherto  noticed  would 
seem  to  indicate  a  negative  reply.  Bnt  it  is  too  early,  yet,  to 
look  for  an  entirely  deci.tive  answer.  Until  a  more  thorough 
iuvestigatiou  of  the  methods  proposed  by  Individual  P^- 
chology,  or  possible  to  it,  is  carried  out,  the  question  must  be 
left  undecided. 

B.    The  Sftvnd  ProMem  of  Individual  Psj-ehoUgy. 

Individual  psychology  has  to  study  not  only  the  variations 
of  mental  processes  from  one  individual  to  another,  and  the  n- 
Utinn  of  thirsc  to  individuals  or  classes  of  individuals,  but 
also  the  relations  of  the  mental  processes  lo  each  other  in  the 
mind  of  one  and  the  same  individual.  Are  all  the  mental  pro- 
cesses definitely  related  and  correlated  ?  Is  there  one  process 
more  important  thim  all  the  rest,  so  that  a  variation  in  this 
process  in\'olvcs  a  perfectly  defimte  variation  in  all  the  other 
processes?  Or,  on  the  other  hand,  are  there  a  large  number 
of  mental  proccSMS,  pnctically  independent  of  each  other,  and 
capable  of  assuming  an  almost  infinite  variety  of  combinations 
in  as  many  individuals? 

Again  wc  have  to  ask  whether  this  inquiry  by  Individual 
Psychology  Is  of  a  structural  or  physiologicat  character.  The 
answer  is  not  far  li>  seek;  it  is.  in  fact,  implied  in  the  very  form 
in  which  the  questions  of  this  second  problem  clothe  them- 
selves. It  Ls  the  inve.stigation  of  the  relation  to  each  other  of 
the  %'arious  K'ayt  0/  working  of  the  psychological  organism.  It 
is.  therefore,  the  ptiycbological  problem  which  corresponds  to 
the  getiwal  problem  of  physiology.  As  the  latter  asks  what  are 
the  basal  functionsof  the  living  pby^cal  organism,  so  the  former 
seeks  to  find  in  the  menial  sphere  those  .tctivitics  whose  rela- 
tions to  each  other  and  to  the  psychological  organism  are 
utalogons  to  those  exi.sting  between  functions  in  the  sphere  of 
physical  life.  The  problem  may.  and  docs,  imply  annly^sU;  but 
It  is  an  analysis  of  which  the  common  activities  of  evcr>'-dajr 
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life  form  the  <>taxting  point,  and  their  better  under»tan<liiig.  the 
goal.  The  atomistic  point  of  view  is  abandoned,  aud  ibc 
mental  activities  of  man  are  Uken,  a.s  it  were,  m  the  Urge;  and 
the  various  relations  of  these  activities,  partially  seen  and 
understood  by  common  obseivation,  are  confirmed,  explained, 
and  rendered  explicit  by  the  use  of  the  cxperinicntat  method. 
This  iN  the  laiik  laid  down  as  the  <iecoud  problem  of  individual 
psychology, — a  task  which  belongs,  therefore,  to  the  psjr^ 
chology  of  function. 

The  diflicultien  attendant  upon  an  in\'e!«ti];ation  of  the  <]ue»- 
tioos  involved  in  this  branch  of  Individual  Psychology  are  very 
creat.  The  mental  processes  which  make  up  the  sum  of  every- 
day psychical  activity  are  of  so  complex  a  nature  that  it  may 
be  doubted  whether  experimentation  can  be  applied  in  such  a 
way  as  to  yield  lesutls  which  meet  the  requi'enienis  of  scien- 
tific precision.  Mm.  Itinct  and  Henri  have,  however,  dis- 
cussed three  methods  by  which  investigation  may  be  carried 
on.  (i)  The  first  method  is  thai  of  almoimnl  cases;  wherein 
advantage  is  taken  of  instances  where  there  is  extreme  devel- 
opment or  enfeeblement,  or  even  I0S.S,  of  some  psychica]  pro- 
cesses, to  study  the  consequent  modification  of  other  processes. 
Where  there  is  a  loss  of  memory,  ^.  jf.,  we  may  try  to  find  the 
effect  of  such  loss  U]>on  imagination,  power  of  concenlralion 
of  the  BttCQtion.  etc.  That  is  to  say,  the  object  is  to  ascertain 
whether  the  presence  of  an  abnormal  activity  involves  a  de6- 
nite  deviation  from  the  normal  on  the  part  of  other  mental 
proce?ses.  The  collection  of  a  large  number  of  investigations 
of  thi.t  kind  would  show  the  relation  in  whidi  these  proce-".«s 
stand  to  one  another.  There  is,  however,  a  difficulty.  How 
shall  we  determine  the  amuM'il  of  deviation  from  the  normal, 
which  one  process  must  possess  in  order  to  entail  a  correspond- 
ing demtion  of  other  processes?  This  question  must  be 
answered  by  menus  of  experimentation,  before  the  more  gen- 
eral problem  can  be  solved. 

This  nieihfid  has  been  employed  to  some  extent,  and  has 
furnished  some  imimrtant  infurmiition.  By  its  means  was 
ascertained  the  fact  of  the  independence  of  the  partial  mem- 
ories;' the  tiict,  (.  e..  that  we  "  can  have  an  extraordinary 
memoT)-  for  figures,  without  in  the  least  excelling  in  memory 
for  tetters,  or  colors,  or  any  other  impressions  whatever." 
Moreover  it  hn.t  shown  that  a  total  loss  of  some  partial  mem- 
ories may  fail  to  show  any  iuSuencc  upon  the  other  partial 
memories.* 

(3)  Another  method,  one  that  is  applied  to  normal   indt- 

'By.^.Bmei:  fiytMogieJesgraniiicaleulaUmrstt  joiKun  itithta. 
*  Mm.  Rtbot  nnd  Cbarcoi,  quoted  by  Binel  and  Henri. 
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viduals.  may  be  Mated  thus:  "  In  a  single  individual  one  may 
var>-  a  psycbkal  process,  and  see  if  this  variation  involves 
changes  ia  otber  procea»es  in  the  same  individual, "  For  this 
purpose  only  those  processes  arc  chosen  which  are  useful  for 
the  conipaiisun  of  tndividuaU.  Kxtieriments  upon  sensations, 
manner  of  lutignc.  etc.,  arc  thus  clitutnated.  The  practical 
application  of  this  method  is  allcnded  with  i^reat  difTiculty. 
owing  to  the  complexity  of  the  conditions.  It  depends,  evi- 
dently, upon  the  ix«sibility  of  placing  an  individual,  by  arti- 
licial  mean.*!,  in  such  a  condition  that  certain  mental  processes 
shall  be  performed  in  the  way  in  which  tbcy  take  place  nor- 
mully  in  certain  other  individuals.  An  individual  who  g:3ve  a 
quick  reaction  time,  owing  to  great  power  of  attcnltun,  might, 
by  having  bis  attention  artifidally  distracted,  lengthen  his  re- 
action time  utiiil  it  corresponded  to  that  of  other  individuals 
who  normally  gave  long  reaction  times  from  small  power  of  at- 
teotion.  Given  a  con.staut  correspondence  Ivetween  length  of 
reaction  time  and  degree  of  concentration  of  the  attention,  and 
the  rapidity  of  reaction  of  an  individual  might  be  taken  as  as 
index  of  his  power  of  attention. 

This  method  has  been  applied  by  Prof.  Kraepelin,  in  his  in- 
vestigation into  the  influences  of  .s!i)thtpoisotisupoucer:ainptty- 
cbical  processes:  these  i>oi,>ons  producing,  in  a  normal  individual, 
effects  analogous  to  those  caused  by  certain  mental  diseases  in 
their  early  stages.  Valuable  as  the  method  may  l>e  in  theory, 
however,  its  range  of  application  is  necessarily  limited,  and  it 
is,  according  to  Mm.  Binel  and  Henri  themselves,  more  nseful 
as  a  source  of  suggestion  than  as  affording  specific  resnlls- 

(3)  The  third  method,  which  is  likewise  the  simplest  and 
most  practicable,  is  that  in  which  the  experimenter  chooses  in 
advance  a  number  of  psychical  processes,  and  proceeds  to  study 
them  in  several  individuals,  noting  whether  the  individual  dif- 
ferences in  the  different  processes  niu  parallel  to  each  other, 
and  correspond  iu  a  regular  manner.  From  such  correspond- 
ence he  can  infer  the  existence  of  a  more  or  less  close  relation 
among  the  different  processes.  The  experiments  of  Oehra  and 
GiU>eTt.  which  ha%*e  been  commented  on  above,  are  partial  ap- 
plications of  this  method,  as  arc  also  the  various  '  meatal 
tests'  proposed  by  American  psycholoKi-'>ts.  The  disadvantage 
of  the  tatter,  according  to  Mm.  Itinet  and  Henri,  is  that  they 
are  calculated  to  give  but  little  information  in  regard  to  the 
second  problem  of  Individual  Psychology,  since  they  pay  but 
slight  regard  to  the  complex  processes.  The  method  itself  has 
the  advantage  of  serving  equally  well  fur  the  study  of  either  of 
the  two  problems  of  Individual  Psychology.  The  results  may 
be  looked  at  with  a  view  to  ascertaining  the  variations  which 
occtir  in  the  chosen  processes  ^m  one  individual  to  another, 


SiVIDVAL    PSVCBOIOCV. 


and  the  relation  of  these  varbdons  to  the  sex,  age,  prof«»ion, 
etc..  of  the  individuals  in  whom  they  arc  observed;  or  the  re- 
sults may  be  »iudied  in  regard  to  the  correspoiidences  which 
may  constaDtly  manifest  themselves  bctwc«n  the  different  pro- 
cesses iti  aay  single  individual.  For  the  latter  point  of  view, 
however,  it  is  necessarj-  that  the  processes  chosen  for  iuvesti* 
gstion  shall  be  of  that  complex  character  which  distinguishes 
tbe  every-day  activitie.<i  of  one  individual  from  those  of  other 
individuals.  Mm.  Binct  and  Henri  affirm  this  with  emphasis. 
They  say  (p.  426):  "  Is  it  uecet^ary  to  know  that  A  has  a  finer 
tactual  sensibility  than  8.  that  he  can  distinguish  between  two 
colors  better  than  fi,  or  that  be  can  move  his  arm  faster  than 
^,  in  order  III  <ltsiingiii,tli  the:<£  individuals  from  each  other? 
Certainly  not.  On  the  other  hand,  how  could  one  try  tu  chnr- 
aderiire  them,  and  to  distingiiisli  ihem  from  each  other,  if  one 
had  no  data  couccming  their  imagination,  their  memor>-,  their 
power  of  attention,  their  power  of  observation,  their  power  of 
aualysis,  their  rcASoning,  their  stability  of  will,  their  affective 
life,  etc.?"  That  these  activities  arc  more  difficult  to  investi- 
gate tlian  the  elementary  activitie.s  is  a  disadvantage  which 
these  authors  believe  is  of  comparatively  small  imiK>rtance, 
since  in  the  "  superior  psychical  faculties."  to  use  their  tenni- 
nolog}',  there  arc  stronger  individual  diflereuces,  and  hence 
the  need  of  precision  is  not  so  great. 

The  method  of  '  mental  tesbt '  is  that  most  available  for 
present  use,  and,  since  the  particular  tests  which  have  been 
proposed  by  others  are  considered  by  Binet  and  Henri  to  be  in- 
adequate, these  authors  give  a  long  and  detailed  list  of  tests 
which  they  consider  will  bring  to  light  the  strongest  individual 
variations,  a.  knowledge  of  whtcli  in  one  individual  will  give  a 
generBl  idea  of  that  individual,  and  serve  to  distinguish  him 
from  others  belonging  to  the  same  class. 

The  tests  are  grouped  tinder  the  following  heads.  I. 
Memory:  (a)  visual  memory  of  geometrical  design,  (b)  memory 
of  sentences,  (c)  musical  memory,  (d)  nienioo'  of  colors,  (e) 
memory  of  figures.  II.  Nature  of  mental  images:  (a)  letter 
squares,  (b)  interrogation.  III.  Imagination:  (a)  passive  im- 
agination (method  of  blots  and  of  abstract  terms),  (b)  con- 
structive imagination  (development  of  a  theme),  (c)  imagina- 
tion of  design  (composition  or  completion  of  a  picture),  (d) 
literary  imagioatioii  (construction  of  sentences  using  given  sub- 
stantives or  verbs).  IV.  Attention;  fa)  duration  of  attention 
(series  of  reaction  times  or  successive  reproduction  of  lengths 
from  memory),  (b)  range  of  attention  (counting  of  raetronome 
beats  and  execution  of  several  simultaneous  acts).  V.  Faculty 
of  compreheni^on:  (a)  talent  for  observation  (analysis  of  a  ma- 
chine), (b)  fineuess  of  discrimination  (discrimination  of  syoo- 
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nynis  and  criticisms  of  sentences),  VI.  Suggestibility:  (a)  of 
sensations  and  perceptions  ( identification  of  lines  and  percep- 
tion of  odors),  (b)  of  imagination  (expectant  attention),  (c) 
erf  emotivity  (apprehension,  fear),  (d;  of  involuntary  and  un- 
conscious movements.  VII.  /K.^thelJc  sentiment;  (a)  prder- 
cnce  in  geometric  fonns,  colors,  perfumes,  fb)  questionnaire. 
VIII.  Moral  sentiments  (method  of  pictures),  IX.  Muscular 
force  and  strength  of  will  (persistence  in  muscular  cSort).  X. 
Motor  skill  and  surciiess  of  eye.' 

The  genenil  conditions  which  the  propoMd  tests  nitist  fulfill 
are  given  by  the  author  as  follows.  They  should  be  simple, 
that  is.  they  should  require  little  apparatus;  the  time  for  the 
whole  number  of  test*  slinuld  not  exceed  an  hour  and  a  half 
for  one  individual:  they  should  be  varied  in  such  a  way  aa  to 
avoid  fatiguing  the  sul^ect;  and  the  mean.s  of  determituttioa 
should  be  as  independent  as  po.tsib!e  of  the  personalit)'  of  the 
experimenter,  in  order  that  the  results  obtained  by  one  experi- 
tueiitcr  may  be  compared  with  tltase  of  another. 

A  casual  reading  of  the  descriptions  given  of  the  various 
tests  will  convince  one  tliat  the  first  condition  is  fulfilled.  The 
apparatus  required  are  small  an  to  number  and  simple  in  char- 
acter. In  regard  to  the  requirement  of  time,  however,  the  re- 
sult is  not  so  satLsfactor>*.  One  test  atone,  that  of  the  memory 
of  sentences,  of  a  progressively  abstract  character,  could  take 
scarcely  Ics-s  than  a  quarter  of  an  hour:  add  to  that  the  ten  or 
fifteen  minuter  allowed  for  the  develdjimcnt  of  a  theme  for  con- 
structive imagination,  and  it  will  be  seen  that  the  time  is  going 
far  too  quickly  to  allow  an  application  of  even  a  majonly  of 
the  remaining  tests.  This  fact  has  a  bearing  also  on  the  next 
requirement,  that  there  should  be  as  Kreal  a  variety  as  possi- 
ble in  the  te-tts  in  order  to  avoid  the  disturbing  cITccts  of  tedium 
and  fatigue;  for.  although  a  certain  variety  in  the  experiments 
Is  advantageous  for  keeping  up  the  interest  of  the  stioject,  yet 
a  crowding  of  ninny  di«imilar  tests  into  a  brief  space  of  time  is 
equally  disadvantageous.  The  aim  is,  of  course,  in  these  ex- 
periments to  have  the  processes  tested  as  ncnrly  like  those  of 
every-day  life  as  {tossible,  and  s  monotonous  repetition  of  ex- 
actly similar  operations  would  defeat  thU  aim.     There  is,  how- 


■A  DtuBbcT  o(  thctc  tcaU  were  applied  by  Dr.  >..  T.oulonse  in  the 
p*ycbolo^s]  part  of  tht  invrtitlj;at!oa  of  vrhich  M.  F.mite  Zola  wa« 
thcsubjeet.  The  whole  in  ve»tig»tiou  i»  described  by  Dr.ToDlon*ciiilii> 
book  Jinguile  HiJdito-piycAoiogi^ut  sur  Ui  rafifi^trtt  dr  la  tufi/rittriU 
inUlledueUe  atftt  nivr^alMif.  I'atis.  1896.  Iniuuiiich  a»  the  piycbo- 
logical  test*  employed  are  not  the  main  tctiance  of  Itie  iiivciiIi);nlor 
in  the  (oimnliouof  hi*  fiidKt>ieot*>bat  arc  considered  only  a»  KJving 
coafinnatiou  10  tlie  jiulgDMintti  baaed  on  general  observation  of  the 
■tit>)eci.  of  bis  written  works,  etc.,  the  eMay  can  tcarccly  be  cnilcd  a 
purely  experimctitBl  study  of  Indmdual  Psychology. 
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evtT,  in  every-day  life,  as  the  mind  turns  Trfttn  the  performance 
of  oac  set  of  operations  to  another,  a  certain  period  of  prepara- 
tion. If  the  attention  is,  as  it  were,  wrenched  from  one  sort 
of  activity  to  another  very  difl'ervnt  sort,  without  any  prepara- 
tion, confusion  is  apt  to  ensue.  So  in  the  activities  experi- 
nientully  controlled,  too  sudden  chnn;^  do  not  conduce  to  the 
most  favorable  conditions  of  the  attention.  In  the  tests  laid 
down  by  Mm.  Binet  and  Henri,  therefore,  the  requireaieut  of 
variety  in  arrangement  is  a  just  one.  for  the  attention  demands 
a  frequent  change  of  object.  A  radical  change  of  objccl.  how- 
ever, requires  lime  for  the  readjustment  of  the  attention  to  the 
new  conditions;  and  time  must,  therefore,  be  provided  in  suf- 
ficieul  measure.  As  much  effort  is  expended  and  consequently 
as  much  fatigue  is  produced  by  working  hard  as  by  worlciug 
long;  it  is  poor  economy  to  save  time  at  the  expense  of  effort. 
The  chief  reasim  why  Mm.  Binet  and  Henri  make  the  require- 
ment of  brevity  tor  the  tests  is  the  practical  difficulty  of  secur- 
ing the  subject  of  experimentation  on  more  than  one  occasion. 
This  difficulty  does  not  seem  to  be  an  unsurmountable  one,  as 
it  pfDbftbly.wotild  apply  only  to  a  restricted  number  of  cases. 
When  such  cases  do  occur.  ju<Igmeol  must  be  exercised  in  bal- 
ancing the  rival  claims  of  variety  or  range  of  tests  and  of  suf- 
ficient time  to  perform  the  tests  most  efSciently. 

Whether  the  last  requirement  is  fulfilled,  whether,  that  is, 
the  results  of  different  experiments  using  these  tests  are  per- 
fectly comparable,  is  aqiiestiuii  which  can  be  decided  only  u^xin 
a  further  consideration  of  the  individual  tests.  Owing  to  the 
complex  material  which  is  investigated,  it  is  easy  to  see  tliat 
this  condition  is  a  hard  one  to  comply  with  perfectly.  M. 
Binet  treats  of  this  subject  in  a  separate  article,  /.a  mfsure 
tH  psycholcgie  iKtiividiulU.^  There  is  a  quantitative  aspect  to 
most  of  the  experiments,  and  this  may  be  measured  with  a  fair 
amount  of  accuracy^- There  are  two  possible  methods  of  meaa- 
urcmcnl,  the  first  Being  a  mciisuremcut  of  the  results  obtained 
while  the  test  remains  the  same.  Thus  in  memory,  for  exam- 
ple, accuracy  may  l)e  measured  by  the  amount  by  which  the 
reproduced  series  falls  short  of  (he  original  series.  The  rapidity 
with  which  a  certain  amount  of  work  is  performed  may  meas- 
arc  some  other  proces!«s.  Enumeration  and  evaluation  may 
alio  give  numerical  resttlts,  but  of  much  less  precise  a  character. 
The  second  method  of  measurement  consists  in  a  graduation 
of  the  experiment,  the  results  being  reduced  to  a  maximum  of 
simplicity.  An  example  of  this  method  would  be,  finding  the 
maximal  number  of  objects  which  a  subject  could  retain  after 
looking  at  them  for  five  seconds.  First  throe  objects  are  shown. 


I! 


^  RevHt philot..  Vol.  XLVl,  Aoui.  1898. 


348 


SHABP: 


then  fotir,  tlieii  five,  etc.,  until  the  maximum  is  reached.  Tlie 
gradation  of  tests  in  terms,  not  of  number  but  of  kinil.  is  diffi- 
cult, as,  e.  ^. .where  sentences  become  more  and  more  abstract. 

M.  Binet  Kintes  that  the  mrnMireinent  of  which  he  is  speak- 
isg  is  not  a  physical  or  absolute  measurement,  but  only  a 
method  for  the  classificaiion  of  individuate.  There  is  no  fixed 
standard  by  reference  to  which  all  individnals  may  be  evaluated; 
but  of  certain  specific  individuals  one  can  say  that  under  cer- 
tain fixed  couditionx,  when  A's  memory  of  isolated  words  is  12 
and  that  of  I)  is  6,  A's  memory  of  isolated  words  is  better 
than  B's.  It  would  be  unwarranted,  however,  to  say  that  A's 
memory  for  isolated  words  is  exactly  twice  that  of  R.  since 
all  the  words  may  not  have  the  same  value  for  consciousness. 

All  methodii  of  measurenietit  have  for  their  aim  the  clas.sifi- 
cation  of  all  the  individuals  tested  according  to  a  quantitative 
scale.  The  tests,  however,  bear  another  aspect  beside  that  of 
quantity.  Quality  must  also  be  considered;  and  here  it  is  nec- 
essary to  class  indixiduals  according  to  different  categories.  M. 
Binet  does  not  go  into  detail  in  regard  to  the  possibilities  of 
such  a  classification,  but  he  suggests  that  the  tests  might  dif- 
ferentiate literary  and  scientific  types,  or  emotive  (moral  or 
egoistic)  types, 

PaBT  II.      ExPBRlMENTAt. 

§  4,     DesTipfion  0/  T-rs/t. 

The  following  experiments  were  undertaken  during  the  act* 
demic  year  '97-'9S  as  a  study  of  Individual  Psychology  based, 
in  general,  upon  the  theories,  and  to  a  large  extent  upon  the 
specific  suggestions  of  Mm.  Binet  and  Henri,  as  contained  in 
their  article  La  psyckologie  individuclU,  The  theor>-  was  pro- 
visionally accepted  that  the  complex  mental  processes,  rather 
than  the  elementary  processes,  are  those  the  variations  of  which 
give  most  important  information  in  regard  to  the  mental  char- 
acteristics whereby  individuals  are  commonly  classed.  It  is  in 
the  complex  processes,  we  assumed,  and  in  those  alone,  that 
individual  difierences  are  sufficiently  great  to  enable  us  to  dif- 
ferentiate one  individual  from  others  of  the  same  class.  Many 
of  the  particular  tests  recommended  by  the  French  psycholo- 
gists were  also  adopted,  but  were  considerably  modified  in  the 
general  conditions  of  their  application  by  the  purpose  of  our 
own  investigation. 

The  aim  of  this  work  was  (t)  to  ascertain  the  practicability 
of  the  particular  tests  employed,  and  (:)  to  answer  the  more 
general  que.stion  as  to  the  tenability  of  the  tbeor>'  upon  which 
Uicy  arc  based,  in  so  far  as  this  can  be  judged  by  the  experi- 
meots.   Id  other  words,  we  desired  to  assure  ourselves  whether 
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investigations  of  this  kind  enabled  us  lo  advance,  at  l«M,  to- 
ward a  solution  of  the  problems  of  Individual  Ps>chology; 
whetlier  those  individual  variations,  and  those  correspondences 
which  arc  necessary  for  classifying  individuals,  and  for  esti- 
mating the  relative  importance  of  the  several  processes  iu  a 
single  individual,  could  thereby  be  discovered. 

In  view  of  these  aims,  and  also  of  the  criticisms  of  the  gen- 
eral conditions  demanded  by  Mm.  Binet  and  Henri  for  the  ap- 
plication of  the  method  of  '  tests,*  the  procedure  was  neces- 
sarily different  from  that  laid  down  by  these  psychologists.  To 
make  sure  thut  the  tesu  give  real  individual  difft.-rences.  and 
not  chance  variations,  it  is  necessary  to  apply  them  lo  the  same 
individuals,  not  once,  but  several  times,  in  order  that  it  may 
be  observed  whether  the  variations  in  the  different  individuals 
maintaiu  a  constant  relation  lo  one  another  at  various  times 
and,  consequently,  under  varying  subjective  conditions.  In- 
stead of  single  tests,  therefore,  series  of  similar  tests  for  each 
activity  were  arranged.  This  necessitated,  of  course,  a  very 
large  extension  of  the  time  beyond  the  limit  allowed  by  the 
French  i u vest i gators.  The  advantages  of  a  short  period  of 
%'aried  experimentation  were,  however,  to  a  large  degree  at- 
tained. The  experimental  work  of  each  i>ubject  was  divided 
iuto  periods  of  one  hour  each,  and  separated  by  intervals  of 
one  week.  Within  a  single  hour-i>eriod  the  tests  were  varied 
as  much  as  possible.  As  a  rule,  only  one  or  two  experiments 
belonging  to  tlie  series  of  a  particular  test  were  given.'  In  this 
way  the  tedium  and  fatigue  due  to  monotonous  repetition  of 
similar  operations  were  avoided,  and  a  fair  degree  of  interest  in 
the  work  was  maintaiued  by  the  subject.  The  additional  pre- 
caution was  taken  of  separating  by  intervals  longer  than  a 
week  the  experiments  which  were  found  to  be  especially  trying 
or  disagreeable  to  the  subjects;  as.  e.  g.,  the  development  of  a 
theme,  or  description  of  a  scene  or  event,  employed  as  a  test  for 
constructive  imagination. 

Since  the  experiments  were  of  this  detailed  character,  the 
number  of  subjects  was  necessarily  restricted.  The  &ct  tliat 
the  investigation  was  for  the  purpose  of  dealing  with  varia- 
tions in  individuals  of  the  same  class,  afforded  a  further  reason 
for  this  restriction.  The  subjects  consisted  of  seven  advanced 
students  in  the  Sage  School  of  Philosophy,  three  men  (D,  K. 
R.  and  W.  M).  and  four  women  (T,  G.  V.  M.  and  I..  R), 
all  ot  whom  had  had  training  in  introspection.  In  the  experi- 
mental work  the  subjects  were  divided  into  three  groups;  two 
groups  of  two  subjects  each,  and  a  third  group  of  three  sub- 

*  Tetta  of  memory  (or  figure*,  words  »uil  letters,  were  exceptions  to 
tin's  mie. 
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jects.  This  arrKngcmciit  was  ma<tc  owing  to  tfae  feet  that  a 
Isnje  mitnber  of  the  expcrimciits  cotild  be  perfonued  as  readily 
by  two  at  a  time  as  by  one.  A  group  ol  three  preseuted  some 
difficulty  to  the  cxpcritneatcc,  but  Dot  of  a  serious  natUTe.  As 
8  lulc,  the  syslem  of  grouping  worked  well,  and  cau-sed  much 
saviiig  of  time. 

Certain  of  the  teats  which  are  especially  adapted  for  collective 
study  were  givi-u  not  only  to  these  groups,  but  nlso,  by  tlie  aid 
of  Prof.  Tilcheiier.  to  the  less  advanced  students  taking  the  un- 
dergraduate (junior  y«ir)  course  in  Kxi>criinenta!  P-sychology. 
The  first  ten  minutes  of  the  lecture  hour  were  usually  devoted 
by  Prof.  Tilcheiier  to  this  work,  the  test  in  every  case  being 
coadactcd  by  htm.  Occasional  failure  of  attendance  on  the 
part  of  some  members  of  the  class  causes  a  corresponding  in- 
completeness in  these  results.  They  arc  useful,  however,  as 
allowing  comparison  between  the  less  and  the  more  completely 
trained  sindenis. 

Though  the  tests  as  above  described  are  intensively  of 
greater  range  than  those  of  Mm.  Biiiel  and  Henri,  they  are  ex- 
tenrivcly  much  more  restricted.  Only  those  tests  vrere  retained 
which  have  to  do  most  directly  with  the  iutellectual  activities. 
TheccAthetic  sentimenis  w"erc  loiiclied  upon  in  a  very  tentative 
manner  in  our  investigation,  while  the  moral  sentiments, 
strength  of  will,  etc.n'ere  i:ither  left  out  of  account  altogether, 
or  entered  only  indirectly  as  results  from  tests  which  were  ap- 
plied primarily  for  a  different  purpose. 

We  are  now  ready  to  consider  the  tests  in  detail. 

t.    Afemorv. 

I.  Memory  o/  Leilers.  Twenty  aci*  of  ti  letters  each  were  pre- 
pared. A»  the  object  was  to  test  the  meaiory  for  isolated  charsclcrs, 
tt  wo*  dc«intblc  to  avoid  tbc  formulion  of  lyllnblcs  by  successive  let- 
ter*. Id  (o  far  m  this  could  tic  dour  witbmit  tlic  total  baiitibmcnt 
of  vontls  fiotn  the  scries.  The  ajipariilus  employed  was  Jastrow'S 
Mctnory  Drop,  br  means  of  which  one  letter  at  a  time  mi^ht  appear 
before  the  cyeaof  tbe  Kuhjeci  from  beliin<1  n  «mnllopeaiiif!i»a«crecD. 
TIk  morrawnta  of  tbe  drop  mUnl  be  mudc  by  buad :  tbe  expeiimenter 
regvUited  them  by  making  tbem  coincide  so  fur  ns  poaoiblc  with  Itie 
bent*  of  ■  inclronomc  mnrkitiK  inlcrraU  of  one  second.  F.«cb  letter, 
tbeiefoie,  van  exposed  to  the  view  ol  tbc  subject  for  approxiniBtely 
one  secood.  Tbe  eiperimeDts  look  place  in  thit  way.  The  sabjcct 
wu  •CRlcil  nt  *ucb  n  dlslancc  from  ihc  screen  that  tbe  leltrrs  coula  be 
clearly  seen.  A  i«rir4  of  twclvtr  letters  was  Iben  exposed,  one  by  oue, 
aa  above  dcKtibed.  The  subject  wai  rcc|uired  imniediatelv  to  recite 
Uk  twelve  letters  in  their  order.  H  any  miBtake  was  nimie,  the  e*- 
periment  was  repeated  :  the  letters  being  a^in  exposed,  and  the  sub> 
^ct  agaio  reqaired  to  reeitc  tbem  correctly.  This  whole  opctation 
«M  repented  until  tbe  ■iibjecl  nna  nhte  to  khiiic  Ibc  twelve  leltera 
wlthoot  error.  Tbe  nnmlwr  of  times  it  was  found  necessary  to  cxpcae 
tbe  series  WM  noted.  The  answers  to  cjucstions  put  by  tbe  cxperi- 
BMBler  in  regard  10  the  masner  in  which  the  letters  were  mcworiicd. 
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M  well  ns  ohRciTtttton  of  the  rrsulu  of  the  Tsrious  repetitton*.  K"^^ 
iDlormation  in  rcijnM  to  memory  type,  nnd  Uiervfore  served  to  sup- 
plcmcni  the  icxuris  obiainctl  from  aoother  tcit,  the  purpose  of  whicb 
win  the  discovery  of  the  nainre  of  the  subject'*  mental  image*. 

This  experiment  differs  from  many  otherB  which  "re  to  tollow,  (n 
that  it  could  be  pcrfnnucil  with  oaly  one  nubject  nl  n  time;  aod  also 
in  the  fact  that  scvcrni  sctR  of  «iniiliit  Mriea  ol  letters  were  given  to 
the  iiibject  in  a  single  hour. 

3.  memory  of  Fif^urfi.  This  tcil  is  nlmoal  preciitcly  similar  to  the 
one  above.  The  chief  iliffcrviiccs  re«ult  from  the  fact  that  with  llgurr* 
the  Bvnilable  cliarncterB  are  fewer,  anil  hence  '\\\  a  neries  of  twrlve 
there  muit  ncccftsaiily  be  lomc  rcpctitioas.  Fartber.  the  figures,  an- 
Hke  letters,  no  matter  bow  •rmiit;e'l,  make  au  intelliKible  cotublna- 
tlon.  The  tendency  to  continue  the  separate  6^iires  ia  hindered  some» 
what, — ia  CAtes,  almost  entirely, — by  the  tnanDcr  in  which  they  ore 

ElTcn  «ucc«B"ively  ;  but  ia  so  far  as  the  tendency  to  combine  !•  ax- 
Ibiied,  it  shows  an  approach  toward  the  memory  of  i'le*s,  In  the 
preparation  of  the  series  of  fiijntes  it  was  onr  aim  to  avoid  potting  any 
ivfo  fiiturea  in  their  natural  or  inverted  order,  or  immediately  repcol- 
Ing  tne  aame  fi);nrc.  The  experimeut  was  coudnctcd  in  the  same 
manner  as  tlmt  described  above. 

3.  Mtmory  0/ Words. ^  This  lest  has  two  pans.  In  the  first  place 
the  expcriinenler  read  a  series  of  7  disconnected  words,  at  the  rate  ol 
about  two  words  a  second,  and  the  subject  was  required  immediately 
to  recite  [licse  in  order.  If  any  word  was  left  ont  of  this  recital,  it 
wa»  named  by  the  ex  peri  me  liter,  and  anv  error  waa  corrected.  A 
second  series  of  7  words  wan  then  read,  and  the  aubjectwas  re<[uired 
to  recite  iheni  as  before :  then  b  third  series,  and  so  on,  until  seven 
t«rie»  of  seven  wonis  each  had  bceu  read  and  recited.  For  Ibe  second 
part  of  the  experimeut  the  subject  wbh  required  to  name,  in  the 
Older  in  which  they  occurred  to  him.  as  mauv  aa  po»)b1e  of  the 
whole  49  words.  In  the  first  case  one  had  inmicatate  memory  of  ver- 
bal sounds;  white  in  the  recapitulation,  which  occurred  at  au  iulerval 
of  at  least  three  minutes  from  the  time  of  rendins  of  the  first  short 
wrie*.  the  auditory  memory  of  the  words  had  had  lirac  to  be  dimmed, 
and  the  sennc  of  the  word*  became  a  more  important  factor  for 
mcmorv-  The  di&ercnce  in  nnmber  of  words  remembered  when  taken 
frcrivK  fiy  aeries,  and  when  taken  na  a  whole,  indicates  the  relation 
which  subsists  between  the  immediate  memory  and  the  memory  of 
conservation  in  the  individual  tested.  Four  sets,  ench  coutnininu  7 
short  •cries,  were  given  10  nil  our  subjects.  The  conditions  of  tots 
test,  also,  required  thut  one  subg<?ct  should  be  taken  at  n  time, 

4.  Mfmory  1)/  Srntencn.  There  were  given  two  types  of  experi- 
ntenls  under  thi«  head;  (a)  one  in  whicb  Ihc  passaffc  to  be  remem- 
bered was  confined  strictly  within  the  limits  of  a  single  period,  aod 
(b)  another,  in  which  the  passage  was  longer,  comprising  in  somecasea 
two,  three,  or  eveu  more  sentences.  I'or  convcaicncc,  we  may  term 
the  ISrst  type  that  of  short  sentences,  and  the  second  that  of  loap  sen- 
tences. k\\  the  tcnleoccs,  both  long  and  short,  were  graduated  into 
fivt  series,  according  to  their  degree  of  abstract ness.  This  graduation 
was  more  or  Ie«a  arbitrary,  tl  was  ditScnlt  to  define  five  distinct  de- 
grees; it  was  occasiooally  e  matter  of  some  little  doubt,  therefore, 
which  of  two  sncccaatve  degrees  should  claim  a  particular  sentence. 
Althoagb,  however,  the  difference  In  abstract  net*  net  ween  one  degree 
and  the  next  was  often  slight,  the  difference  between  the  extreme*  of 

'St«  A.  ninel  ct  V.  Hcnii.  1^  mimiHir  dn  mttli.  iTAnmtt  fOtlMaft^iH.  Vol.  I, 
iSm.  PP<  ■-'«'    A1M  K.  TodIouhc.    F.ti^rilt  mtai(a-fiytAol»xtfmf  mr  la  raffarli  4t  la 
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tliv  Mrica  could  not  p<u*  ntiiioiiccd.    Tbc  following  scries  ol  sbort 
•entcnce«  will  serrc  u  illustration : 

I.  Ahugctireof  loKft  blazcil  on  the  great  kitcli«ti  hearth,  «nil.  at  • 
inlitc  covctnl  with  maps  iui<l  paper*,  neatly  set  iu  order,  the  general 
•at  oTiting. 

II.  The  Chincwr  rcganl  us  as  strictly  just  anil  tinthful,  anil  it  Is 
only  when  we  disabuse  them  of  that  inipTcuton  that  they  ihow  u*  any 
iliorcipccl. 

lit.  Whuicvvtconieft  from  the  btnin  carries  the  hue  of  the  pl»ec  it 
came  Iroiii,  and  whatever  comes  from  the  heart  cnrries  the  heat  and 
color  of  it*  birthplace. 

IV.  11  the  NcceMiUiriiin  doctrine  he  true,  then  there  is  not  mtnly 
no  foundation  either  for  morality  or  religion,  but  no  hati>  either  for 
divine  or  hnman  Inw. 

V.  Thought  is  nccc&ury  to  make  even  feeling  or  scnsntioii  to  be 
conacious  feeling  or  (ennalion;  niid  llioughi  can  take  place  only 
through  dl»CTim [nation,  or  pcrci;ption  of  difference. 

The  Bcntcuecs  were  cboicu  from  literature:  magoiinc  articlea, 
novcK.  esMVB,  and  phlloNophic-sl  worki.  Fcniniorc  Cooper.  Carlyle, 
llualey,  I^ibnii.  and  muuy  others  fumiiilie'l  their  quota.  Of  the 
*hurt  sentences  there  were  twenty  sets  o(  five  series  each,  making  one 
hundred  leotenco  in  all,  ranj^iiR  (torn  u  lo  38  wortis  in  Icnglti.  Two 
MU,  only,  of  the  long  scntvnreH  were  employed,  making  (en  ■en- 
tences.  ranging  from  51  to  64  wonls  in  lenv'tb.  All  the  senteuccfi,  both 
long  and  thort,  wete  Rivea  to  the  Kven  advanced  «uhject*.  while  ten 
set*  of  short  and  the  two  seta  of  long  sentences  were  given  to  the 
luniors. 

The  experiment  waa  perforntcd  in  this  way.  A  ahort  acnicuce  was 
rc*d  aloud  to  the  subji-ct  at  the  rnte  of  about  three  words  in  two  sec- 
ondo,  care  being  taken  that  all  words  should  receive,  so  far  as  posai- 
hie,  e<|nal  einphn^i><.  Th<-'  tubject  was  required  to  write  down  ibcsen- 
lencea  immediately  after  the  reading.  One  ftct  of  five  sen tencsa  watt 
uauatly  given  to  the  advanced  subjects  in  a  single  experimcntnl  hoar. 
Soinetiniei^  two.  and  tioinelinie*  three  sentence*  were  givx:n  to  the 
iuniois  at  one  meeting  of  the  c\»tn.  The  aubjcct*  were  requested, 
after  writing  the  sentence,  to  underline  once  those  words  which  they 
fell  ante  were  remembered  correctly,  Ittfice  those  wonls  of  which  they 
were  donhtful,  and  /lirff  timei  thooc  words  which  Ibey  felt  pretty 
oouSdcnt  were  diHcrcnl  from  llic  wofda  dictated.  When  words  hod 
completely  fallen  ont  ol  conscivusuesi;,  the  tubjects  left  tfiaefS,  the 
length  ol  which  indicated  the  supposed  gap  in  memory.  The  aeo- 
lences  were  'marked'  under  (our  bcndinga;  (■)  verbal  accuracy, 
that  is,  the  uunilwr  ol  word»  correctly  rcincmbereil:  (>)  order,  that  fi, 
the  number  of  words  occnpying  their  proper  position  in  the  sentence: 
O)  acniie.  thai  ii,  the  number  of  words  which,  either  from  the  (act 
that  they  reproduced  tho«e  in  the  oeuteuce  rcail,  or  that  they  were  ca- 
aentially  synonymous  with  them,  preserved  the  sense  of  the  original 
sentence:  (4)  certainty  of  memory,  tliat  is.  the  number  of  w«rdi  which 
were  marked  very  doubtful  l  underlined  three  timcs^  plus  one-half 
the  number  of  words  which  were  marketl  somewhat  doubtfnl  (under- 
lined twice).  All  thoe  ejiliniHti'*  were  rnlucol  to  percentage*,  that 
the  rettulttof  all  the  short  sentences  might  be  comparable.  This  sya- 
tcm  of  marking  has  its  diuul vantages,  as  it  depends  tn  flonte  degree 
Upon  the  pcraonal  Judgment  of  the  marker.  Eapccially  i«  this  the  caw 
with  regard  to  the  sense  of  sentences.  Snhstitntions  or  errors  in  com- 
parativelv  unimportant  pdtrts  of  a  sentence  may  change  the  nicauiuK 
slightly,  tint  not  csHcntially  :  Mill,  the  sentence  can  hardly  be  classed 
Id  auch  a  coae  oi  reproducing  perfectly  the  sense  of  the  original  *ea- 
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Icace.  A*  all  the  MatcncM,  however,  wct«  nuirlicd  by  one  penon,  the 
error  tfarott)choiit  is  a  (alrlrcODStantoiie.BtKl  ihcrcAultiobtsiiicd  Irom 
diScTcul  iDdiTiduali  may  tic.  writh  jtutkc.  compored.  The  Iosk  aen- 
tcDCcs  were  iiilciKlcd  to  conform  more  Dearly  to  thoM  employed  by 
Udi.  Biud  and  Henri.'  in  the  inve«tit{ation  briefly  drftcribcd  above  io 
Part  I,  with  the  eiccplioQ  that  oar  *entcuce«  were  j^adnated  accord- 
ing to  deiirec  of  nbKlrartiie*«.  Their  method  ol  ciitimutiai;  the  retult* 
wa>  likewise  followed.  Each  Mrnteiice  wat  divided  into  giou|is,  each 
KTOUp  coniaiiitag  one  imjiorianl  word  with,  perhaps,  some  subarditiatc 
worda  liiikiueit  to  the  reslof  the  scnteiicc.  that  the  tiiitiibcr  ol  jjioup* 
iiii^ht  coincide  with  the  number  of  ideas.  The  ncceaaariiy  somewhat 
arbitrary  character  which  chin  division  ataunicK  was  before  noticed, 
and  it,  of  course,  iuimical  lo  precision  io  rcsnlls.  The  point*  noted 
lu  the  results  «ere;  (i )  number  of  the  groups  in  a  seuteiicc  which 
wcreretained  iiitnct:  (1)  number  of  words  completely  forgotten;  (3) 
number  of  synonyms  employed  ;  and  (4)  number  of  other  Kuhstlln- 
tlons.  It  should  be  uiit  thai  the  test  of  lotxg  sentences  was  conducted 
in  ■  similar  manner  lo  that  of  short  sentcnres.  the  ouly  dificTcnce 
beinjc  in  the  reading;,  No  efiort  was  made  to  have  the  rraillns  moooto- 
nouH,  but  every  word  was  f(iven  its  normal  emphasis  and  iDflection. 

J.  Mtmory  0/  Soiindi.  To  make  a  detailed  teat  for  memory  ol 
sounds  would  have  required  an  amount  of  time  (or  prepatalton  and  for 
experiment  which  it  was  Improcticahle  lo  ^vc  in  this  investixatioB. 
We  were  content,  therefore,  with  propoondio)!;  to  the  subjects  certain 
qncsttons  in  reganl  to  the  rcndineu  and  accuracy  of  their  musical 
memory.    They  were  as  follows ; 

I.  Can  you  cany  an  air  at  all  f 

3.  Can  you  reproduce  an  atr  alter  liearinjt  it  once?  In  jOUr  head  F 
By  wbistlinK  or  >iint:ln|:  ? 

J.  How  accurate  Is  this  reproduction  <i[  it  has  been  tested)^ 

Thi*  test  was  applied  both  lo  the  advanced  stodents  and  to  the 
juniors. 

II.    Sfenlat  Imagrt. 

t.  Letter  Squares.  This  test  was  one  described  and  reeommeuded 
by  Mm.  Bioel  aod  Henri.  White  cards  were  prepare"!,  three  by  four 
Inches  in  siie.  and  divided  by  block  tines  into  twelve  equal  squares. 
Mch  square  containing  in  it's  center  a  lar],-e  pHutetl  letter.  Aa  the 
loager  aide  of  the  card  was  taken  as  the  horizontal,  there  were  tour 
1ett«r«  on  a  horiiontat  line  nnd  three  on  a  verlicnl.  Ten  di&ercot  com- 
binations of  letters  were  choaen  for  these  ci>fd«,  to  be  n*ed  in  ten  dif- 
fcrcat  experimculs.  There  were  other  canli,  precisely  similar  to 
these,  except  that  the  small  squares  were  left  blank.  The  esiwrl- 
roentswcre  first  condacted  in  this  way.  Each  of  the  subjects  had 
before  bim,  on  the  desk  or  table,  rijchl  side  up,  a  card  of  blank 
Bquares.  ai>d  also,  face  downwnnl,  a  can]  containing  the  printed  let- 
ters. The  requirements  of  the  cspcrimenl  were  explained  to  bim. 
Upon  the  sinial  of  the  experimenter  he  should  turn  op  the  printed 
card,  and  Team  Ibe  letters  and  their  respective  positioas  in  the 
square*.  Twenty  seconds  were  to  be  tfiven  for  this.  At  the  second 
si|:iMl  of  the  CKpcriraenler,  the  subject  should  turn  down  the  printed 
card,  and  proece*!  immediatety  lo  reproduce  the  letters  upon  the 
blank  cards  In  their  proper  places.  The  •Hbject  was  further  requested 
to  write  on  the  reverse  of  the  (originnllv  blank) card  the  natnreol  the 


'A,  niMiit  V  ii.bh 

U  "     S«'  »'.ta  i^  fifi,*al-fii  irdittJiiUr'H-ul  .  Vol.  li,    Th*  umr  type  or  tmt 

OKd  likewise  by  !».  Touktmai  in  ihr  [oveiUssUou  mentloBcd  Ina  prc>Mui  roM- 

Doee. 
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uestkl  Image*  from  which  (lie  reproduction  wu  mftde.  Fire  ot  the 
cipcrimcnla  were  uiaile  in  Ibt>  nuDUcrt  in  tht  TViiialuinjt  five  a  modi- 
CiCBlioD  wBi  inHdc  in  rcKiud  to  tbc  time.  The  labject  vra«  nllowed 
ODly  five  Mcouils  Ii«twccii  ilic  fmi  aiul  *ecoiiil  tii^niil*  (or  stndyiiif;  tbc 
letten.  There  wa*  then  an  iatcrra]  o(  thirty  seconds,  belorc  ibc  ex- 
perimenter gHTc  ■  lliird  tiiEnBl  to  Gil  the  blank  card*.  Thin  bail  the 
eScct  of  tnakluj;  tbc  inlroap«ctiOD  of  tiieiuorj  images  moic  caijr.  It 
al»o  iiK?rea*cil  the  nnmbcr  of  errors;  and.  as  Urn.  Binel  aud  Henri 
make  the  uMfnIncM  of  ihc  tent  to  ilejicml  prtEici pally  apon  the  Mady 
of  the  onttiie  of  tbc  eiTors  miule.  thi»  Inct  i»  of  Impottancc.  Like- 
•Oliodiog  Ictteta  may  be  siibatitatcd  tor  the  correct  ones,  thus  iadi- 
caitng  the  ^rcneuce  of  auditory  Images:  or  error*  may  be  traced  to  a 
•imilanty  in  form  of  the  letters  sabitiluted,  etc.  The  tetters  in  the 
printed  squnre*  were  arraoKcd  in  a  vntict}' of  wnys.  The  Isvt  letters 
lo  each  boTif^ntal  line  occasional ly  rhymed,  and  in  rare  ciuci  cou- 
Mculite  Ictteta  forme'l  ivllable*.' 

t.  QHtslions.  [,'ndci  this  headJnK  maybe  placed  the  iafonuatlon 
joined  from  the  wrilinK  on  the  re*eine  of  Ibe  hiank  cards,  mentioned 
above,  as  well  as  that  obtained  in  <)Ueslk>uinK  the  subjects  in  connec- 
tion with  the  tests  for  lucnaory  of  wonls.  letters  and  figares. 

111.    ImaginalioH. 

t.  PtUivt  /Htaginafion.  {a)  Method  of  blot*.  This  le«t  (•  alio 
one  mentioned  by  Mm.  Hinel  aad  Henri,  and  is  simitar  to  that  uwd 
by  I»r.  Dearborn.*  Tlic  blots  were  formeil  rery  much  after  the  fashion 
descntwd  bv  the  latter  writer.  A  drop  of  ink  was  allowed  to  fall 
■pon  a  small  Bristol-board  cnid.  and  n  piece  of  paper  was  placed  over 
the  card  and  rnbtied  with  the  liugcr.  In  this  way  &  variety  of  fortns 
wereoiade  on  different  cards;  ten  cords,  in  nil.  being  employcil.  Tlija 
tut  waa  applied  to  the  advaucr't  students  only.  A  card  bearing  a  blot 
waa  handM  to  the  subject,  who  wus  rcqueste^l  to  name  all  the  objects 
■nncsted  by  the  form  of  the  whole  blot  or  of  any  part  of  it.  He  was 
kllowcd  lo  tnrn  the  cant  about  in  any  direction.    The  objects  sug- 

Kited  were  written  down  by  tbc  subject.  Fire  Tuinntcs  wrrc  allawcd 
this  experiment.  The  number  of  objects  seen  in  the  blot,  their 
kind,  and  the  mauuer  of  rc)>oTtiug  them.  |;ave  lafofniation  in  tcBard 
to  the  passive  imagination  of  tlie  individnal  tested. 

It)  Associations  with  AtMlrad  Terms.  These  experiments  con- 
sist In  interrogating  the  subject  ss  to  what  he  represent*  to  himself 
when  aocb  words  a*  "force,'  ■iniinitv,'  "justice,'  etc,  are  said,  and 
also  OS  to  his  po»tc»«[oR  of  nuin)>cr  }ornis  or  visual  schemes  for  the 
arraogement  of  months,  seasons,  etc. 

y.  Ci>nslr$iiiit'e  /maginatioH.  (o)  Mechanical  imagiuatioti.  Two 
teat*  were  ti»e*l  for  this  :  a  r.etnian  toy  called  the  "•  Magic  llox,"  and  a 
'pUMcle"  watch.  The  inogic  box  was  a  box  of  tin  about  j  inche«  in 
diameter,  through  the  center  of  whoae  lid  projct'ted  the  tip  ol  a  niag- 
nctiieil  revolving  tod.  actuated  through  an  iuictual  mechanism  of 
gears  and  fly  wheel  by  a  thniil  on  an  arm  j>roj<s.-tiiiK  through  the  side 
ol  the  box.  A  small  tiiangalar  piece  of  tin  with  rounded  corners,  to 
which  could  be  attached  paper  dolls  or  antmnls.  vonld.  of  conrsc.  If 
pat  upon  the  cover  ol  the  box  near  the  roil,  be  drawn  around  as  the 
taaguetjxcil  pivot  revolved.  This  tov  was  shown  to  the  snbiects,  oa 
well  as  the  method  of  starting  the  motion  by  pushing  the  projecting 

•  Om  kI  ot  IcUcrs  wst  (akeu  Ircnn  Ihc  nsinple jrlvcn  lij  Un.  BId«I  snd  tirnii. 
Tkni  Dtlici*  wtte  »[il(d  irwa  lho«  ui*d  l»y  rit.  Tniiloii**.  Certain  itmri  on  the 
uii  ol  \tit  prlnWi  malic  ■llcM  ctuBfca  In  tbe«  taller,  howevtr, 

•C.  IHarbotn.  f\iiAoltgval  Kinnr.>tiii.xiv:V9  m  "■  CI  the  i««e  snthor, 
A  St^rif  Imati"*!^-    Am.Jt»r.i^ P^ritlaey.roi.  tX.  pp.  19)11. 
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ana ;  but  Ihey  i««r*  r«<]ue»tecl  not  to  hnnclle  the  toy.  The  reqoireintut 
auidc  of  the  mbjccti  wa>  to  explain  tlie  luei-hnnUm  cnusing  the  wove- 
mcnt  of  tbc  tin  (landurd  hiouckI  the  cover  of  the  box.  The  two  [laliits 
In  the  cxpUiiBtion  shouUl  have  been  ( I )  the  ina|{netic  connection  be- 
tween the  Tcvolving  rod  and  the  tin  st«nd»nl.  mid  <J)  the  pAittculBr 
intcnul  mccbooUm  by  which  the  revolution  was  initiatcil  am)  nuiln- 
U!n«d. 

In  the  pmxle  wmtcb  the  works  were  conBneil  within  «  email  cres- 
cent-shaped portion  of  (he  rylindiicnl  ipnce,  while  the  rcNt  of  tbc 
watch,  except  the  nickel  tiin.  «iis  coiiiuU-iely  uatuporent.  having 
g1iL»  face*  fioiit  and  back.  AH  that  could  be  seen  In  looking  thraogb 
this  jionion  wAK  ibe  hanilk,  ilit-  rod  on  which  tbey  were  carrieil,  awl 
the  gill  niimerala  on  the  ^Uhs  iUul-]ilate.  Thrr«  wa«,  tbeiefore.  no 
TJaible  mecboDical  connection  between  the  hands  and  the  work*.  The 
mblccts  were  rcijutred  to  eiplain  the  inovetnent  of  the  haii(l«.  Thi» 
WM  catued  bv  the  rcvolntion  of  an  inner  claH  pintc  held  in  u  tooth«<l 
raeul  ring.  Both  in  this  experiment  and  in  tbc  one  above  the  GQl>)ects 
were  given  five  inluute»  (or  a  written  crpUnation,  but  nn  e«te»»ioo 
9f  time  was  grunted  if  deiircd.  These  teau  were  carried  out  with  tlie 
advanced  ttadenl*  only. 

(*)  I,iterary  I  magi  nation.  Tbreo  kind*  of  espcrimenta  came  tiiwler 
thta  head:  (a)  the  conitmctioD  of  Hentenccs,  i,b}  the  developntent 
of  a  given  theme,  and  (cj  the  choice  of  n  topic  (or  coinpofiition.  Tbe 
CMUttractiou  test  w«a  performeil  in  thin  way  :  Three  anbfttsntives  OT 
three  nrb*  were  read  to  tbe  Bubie^t.  and  he  was  required  to  v-riie  la 
fire  minntea  a*  many  and  as  varied  ■cntcncea  as  pMaible.  cnibotlring 
in  ench  tbe  tline  word*  siven.  Ten  cipcrinienta  with  subirtanllvcs, 
■lid  ten  with  verbs  were  tne>t  with  each  of  the  advanced  atudetits.  The 
fame  Dnmber  of  CKjiciiniEnla  was  fpven  to  the  Juniois,  but  there  waa 
a  modification  in  the  time  requiremciil. — only  tn-o  minoles  instead  of 
five  minntes  being  allowed  for  the  componition  of  the  »entences.  IB 
ocdcr,  however,  to  have  re>4ult8  directly  comiuirBble  with  tho*e  ob- 
tained from  the  advanced  sludeuts,  two  tesl»  wj^thsabatanlivesand  two 
with  verba  were  also  siven  to  the  Juniors,  iu  which  five  minutes  were 
allowed  for  the  coinpo«llion  of  tbc  xcntencc*.  In  encb  case  the  num- 
ber and  (jnallty  of  tne  sentences  were  noted.  For  tbe  next  teat,  that 
of  the  derelopinn  of  a  theme,  two  sets  of  topics  were  choacn,  one  set 
(or  narration  or  iTewriptlon.  and  the  other  (or  capocitioD.  Ten  minute* 
were  iE'vco  for  writing.  Three  topics  for  narration  (or  dcAcriplion) 
and  tluee  (or  exposition  were  given  to  all'  the  advanced  students.  The 
third  teat  consiated  in  naming  ten  titles  for  essays,  five  coming  under 
each  of  the  above  named  classes,  and  requiring  the  sub|ect  Inking  the 
experiment  to  choose  from  the  ten  given  the  five  upon  which  he  would 

E refer  to  write  papers,  provided  that  snch  writing  were  demanded  of 
iiu.  The  topics  given  (or  test  (b).  development  of  a  theme,  were  tbe 
following :  (  n  For  iningJiiKtlvc  trealmenl  :  "  Capture  of  a  fortress," 
"TheE«:«pcof  a  PriaoniT."  and  ■' A  Forest  I'ire,"  (3)  For  expocl- 
tioD  :  ■■  The  Delavs  of  Justice,"  ''The  Inflncnce  o(  Newspapers, ■"  and 
■'  The  Mission  o(  Mnsic,"  The  topic*  i^vcn  for  test  (c),  choice  of 
titles,  were  these:  "In  a  Snowstorm,"  "A  Polar  I.and*cape,"  "A 
Puritan  Sabbath,"  "  My  Opposite  Neighbor,"  "  Man  Endowed  with 
the  Power  o(  Flight."  •■Civtliiation  not  kcgeneration."  "  Wisdom  la 
Charity,"  ■■  Friendship  o(  Bookt."  "  Fiction  as  n  Vehicle  of  Truth," 
and  "  Tiie  Floquencc  o(  the  Bar  end  that  o(  tbc  Pulpit."  A  sort  o( 
modification  of  the  last  two  tests  was  given  to  the  Juniors.  On  two 
occasions  they  were  grante^l  a  choice  between  two  titles  (one  o(  eacb 
type),  from  which  they  should  sketch  out  o  plan  (of  an  esMy.     The 

•  Wllb  tbc  octptlaii  lt»t  w,  it.  (*llf  d  ic  uke  odc  ol  Uc  lovilcs  tor  esposlilan. 
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lime  allowed  fot  this  wu  five  minatcs.  The  topic*  submitted  oa  the 
finit  ot:vulon  w««: :  '■  The  C*i>lnre  of  a  ForircM  "  and  "  TIic  I'riend- 
*bip  of  Books  ;'■  on  the  •cconii  occasion.  "  The  Escape  ci  a  Prisoner  " 
■nd  "  The  Inflacticc  of  Ncwspnpcm.*'  The  length  of  the  written  com- 
po*ilioa*.  Iliclr  luUDner  of  ilcvelopiitrnt.  the  klml  ol  topic  chosen,  and 
the  charneier  of  the  plans  made  for  them,  nre  sources  of  information 
as  to  the  imaginatJTe  lypc  oi  the  individual,  l-nnber  information  was 
scugbi  liv  general  qncatioiis  in  regard  to  individual  tastes  and  tenden- 
cies, such  ai  the  favorite  reading  of  the  subject,  hi*  fondness  for  rt- 
Aective  game*,  the  theater,  opeia.  etc. 

IV.    Atlentien. 

t.  The  Jegret  of  altculion  habitually  exercised  by  na  individual  was 
Bieainrrd  by  the  <|uiclcRess*nd  accnrsey  with  which  a  certain  given 
tssk  was  perfornied.  The  taslc  chosen  for  this  purpose  was  the  can- 
CclUtioa  of  every  letter  a  from  the  words  of  a  printed  page.  In  order 
that  the  operattoii  Riih;bt  not  become  too  mechanical,  the  subject  ws* 
*«ueti me s  requested  lo  cjiticel  the  letters  Instead.  Proof  pases  (ta 
mo.)  of  the  Hnsltsh  translation  of  Kiilpe'*  "  IntrodnctiOD  to  Pbiloso- 
phj*'  were  used  for  the  CAnccllation,  the  psges  areragJng  sboui  35° 
words.  At  a  sigoal  from  the  esperimentcr  the  snbjeet  began  reading 
to  himself  at  a  normal  rate,  crossing  ever;  a  as  it  came  to  hi*  uotice, 
bnt  ncTOr  going  hack  to  cancel  those  overlooked  when  tbey  were  6r*t 
passed  over.  As  soun  as  the  page  wus  tinished  the  subject  gave  a 
■igna].  The  experimenter  was  thus  ennbled  to  read  from  t!:e  stop> 
watch  the  time  required  for  the  cancel  Iniioii,  The  number  of  errors 
was  afterward  determined.  Eiijht  pages  were  tbns  submitted  to  each 
of  the  advanced  subjects  for  experiment-  but.  as  the  subject  matter 
was  a  poMJble  means  of  distraction  from  the  work  of  ctohsing  out  a's, 
other  printed  page*  of  a  different  character  were  also  nsi-d.  One  pB{;e 
of  concrete  description  (376  wovds)  was  prepared  and  printed  wituout 
the  use  of  punctuation,  amcjng  or  capitals.  Aootber  page  of  philo- 
sophical matter  (340  words),  a  page  of  disconnected  words,  and  a  page 
of  '  pied '  matter,  were  printed  in  the  same  nuinncr.  Copies  of  tlicse 
pages  were  used  for  experiments  In  the  same  way  as  those  described 
shore.  In  the  Kiiipe  proof  all  the  snbjcct*  had  different  pages,  while 
in  the  other  test*  the  copies  were  exactly  similar  for  each  kind  of 
page.  In  the  latter  case,  tliercfore,  results  from  tlie  different  subjects 
were  imioediatel^*  comparable,  since  00  complication  could  arise  from 
diflercBCCof  snb}cct  matter.  All  the  subjects  cancelled  the  a's  from 
eight  pages  of  proof,  one  page  of  concrete  tuntler.  uue  page  of  sbNtract 
matter,  two  pages  of  disconnected  sentence*  ond  one  page  of  '  pied  ' 
matter, 

A  further  expcrintcnl  upon  the  de>!ree  of  attention  wa«  tried  with 
tbe seven  advanced  subjects  hy  requiring  them  to  read  aloud,  Brst,  a 
page  of  concrete  description,  printed  wiiTioui  punciuation,  capitals  or 
spacing;  and,  secondly,  a  similar  page  of  ex]>osition  of  abotiaci 
Ibonght.  The  time  neceMary  for  each  reading  was  noted,  as  well  as 
the  correctness  of  the  words  and  expression.  The  first  page  consisted 
of  a  description  of  the  tlluntion  and  equipment  of  a  blocknouie  upon 
a  densely  wooded  island.  The  most  uotable  feature  of  this  page  was 
the  frequent  occnrrencc  of  mouosyllabic  words:  while  that  of  tbe 
second  or  abstract  page  consisted  in  the  repetition  of  certain  words, 
such  as  ■snbiect.'  "obieci."  'relation,"  'absolute,' ' power," force,"  etc. 
The  first  page  was  slightly  longer  than  tbe  second,  the  number  of 
woeda  being  yjd  atii!  i*o  respectively. 

t.  Range  0/  ^Utfnfhn.  To  test  the  subjects  in  regani  to  range  of 
attention,  a  single  experiment  was  tried  in  conformity  with  that  sng- 
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K«stc(l  tiy  Mm.  Biael  uuil  Hciiri,  The  subject  wu  rcquireil  to  read 
nloDil  irilh  normal  rnpidily  aod  expresiion  >  paMBge  of  tea  lines  from 
A  contemporary  novel.  The  time  taken  by  thi*  rcndiii);  was  noted. 
The  subject  was  then  requested  to  read  the  Mme  {louage  in  precisely 
the  *ame  way  ns  before,  but  while  doing  m>  to  irrite  on  a  ihect  of 
paper  1>aneain  bis  band  tUe  letter  an*  many  times  oa  pouib]e.  Again, 
the  subject  was  rc(|uealcd  to  rercail  the  pauage,  thlt  ttme  writing;  a  h 
repeatedly.  Dnringa  fourth  readii]g,«6e  were  the  letters  required  to 
be  written.  A  Tilth  and  last  reading;  waa  then  rcqucatcd,  during  which 
the  subject  should  write  as  far  down  the  alphabet  a*  be  could  wilbout 
altering  his  rcadiuR:  while  if  the  nipbabet  were  completed  and  time 
Ktlll  remaioed,  he  should  !ir|;in  aj;niu  nt  ii  and  write  na  ttefore.  The 
chi«f  difiicalty  in  this«apcriment  wa*  HI  tiiaintaininij  a  uiitform  rate 
in  the  reading  throngboul  the  five  tests,  for  the  tendency  in  a1ino«t 
every  ca»e  wi*  to  lengthen  the  rending  in  ihosc  tests  whicb  Inrolved 
the  simultaneous  writing;  of  letters.  thu>i  sllowiitg  time  for  a  rapid 
otcillalion  of  the  attention  from  one  set  of  acts  to  the  other,  and  de- 
stroying their  HJniultaneily.  Where  success  was  attaiaed,  however,  in 
keeping  tfae  reading  unchanged,  the  iiuinber  of  letters  of  the  alphabet 
written  by  the  lubjcetsgnve  information  in  r«gaTd  to  individual  dil> 
(eiences  in  ability  to  perform  practically  siranlMDcona  acts  and  thus 
in  range  of  the  attention  ;  while  In  Ibc  CMOA  where  there  was  b  de- 
cided lengthening  of  the  reading  during  the  perfOTmance  of  writing, 
this  rery  fact  wra  an  indication  of  lack  of  «acli  abiliiv. 

V.     Ol'ServaUon ;  Discriminalion. 

This  corresponds  to  the  hcuding  termed  by  Mm.  Binet  and  Hcuri 
the  'faculty  of  comprehending. '  and  comprises  phenomena  known 
nnder  various  names,  such  as  talrni  i>/  obifrvalion,  keenness  of  mind, 
good  sente,  JHdgmenl.KK.,  owing  to  the  difficulty  of  precise  definition. 
By  it  is  meant  the  power  to  perceive  relations,  to  distinguish  the  real 
and  essential  from  the  appsreni  and  accessory  ;  the  ability  to  annlyic 
Bi»d  systematize.  The  Inclc  of  analysis  of  the  processes  involved  makes 
exact  investigation  impossible,  tint  certain  tests  have  been  adopted 
which  are  ctilculated  to  throw  light  upon  the  individual  differences  in 
this  aspect  of  mind.  Of  tbese  tests,  the  tirst  two — those  which  havfl 
especially  to  do  with  obscwation— may  be  classed  also  as  tests  of 
memory ;  but  since  the  memory  in  imincdintc,  whtle  the  time  of  ob- 
Mrvatioo  is  very  short,  the  iudividual  differences  seem  to  be  attrjbn> 
table  to  the  latter  rather  than  to  the  former.  The  first  teat  was  applied 
•ftCT  this  lunu tier.  The  reproduction  of  a  picinre,  cut  f  rom  a  magaxine, 
with  the  title  carefully  trimmed  off,  wai  shown  to  the  subject  for  ft 
period  of  thirty  scconils.  after  which  he  was' requested  to  write  out  > 
lull  description  of  what  he  saw,  five  minutes  Dcioc  allowed  for  tbe 
writing.  This  experiment  was  tried  upon  all  the  advanced  ttlidcnlt 
with  two  ditierent  pictures.  The  first  picture,  entitled  tbe  "Golden 
Wedding,"  was  more  satisfactory  than  the  second,  "An  tnlermptcd 
Duel,"  in  that  it  contained  far  more  variety  of  detail,  more  unmis- 
takable feeling,  and  somewhat  greater  scope  (or  iliffereaceol  interpre- 
tation. Both  pictures,  however,  conlaincd  more  detail  than  could  be 
eihausted  by  an  attentive  observation  of  thirty  seconds.  This  te*l  is 
Tcry  similar  to  that  described  by  M.  Binet  in  his  niticle  i^a  dtitriftion 
i'un  objet,''  the  chief  difference  being  thst  the  picture — in  this  case 
expoied  to  the  observation  of  children— represented  a  scene  from  a 
familiar  fable,  and  the  subjects  were  so  informed  before  looking  at  it. 
The  time  of  observstioD  was  two  minutes,  iuslesd  of  thirty  seconds. 

■  [.'AiiDtr  p<yctiDlai[i<tuc.    Vol.  lU.  pp.  >}6  B. 
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Hk  rcRuIlK  from  this  test,  u  front  thoie  of  imaginatioD,  wen)  to  be 
inBiiil}r  vmlaablc  as  indjcating  certain  iodividnal  tyncK. 

The  eecaDi]  lc«  nndcr  ObKrvaiioii  h  slnilUr  to  tlie  first  and  may  be 
briclly  ilUniluci)  ati  barloetn  itself  small  value.  Atmall  colored  card, 
representing  it  ladv  ratber  orilltitDiIv  dreucd  KtBctiliu];:  befon  a  ilreailng 
table  Dpoii  wbich  repoMd  variously  tinted  bottles  aud  boxn,  ma 
abown  to  the  subject  (or  tfaa  apace  of  five  seconds,  after  which  he  wm 
requeated  to  write  down  all  the  differcat  colors  be  had  obnerTed  on  the 
card,  toKCtber  with  the  location  of  eacb.  This  test,  like  the  first,  may 
be  reckoned  one  of  obvervatioa  rather  than  of  memory,  since  the  colors 
of  the  pictarcd  card  were  dm  that  to  which  attention  waulit  nniuntlly 
he  priranrily  directed  :  moreover.  Ihccoloro  were  (cwnnd  could  easily 
be  remeiahcicd  if  noticed.  Heucc  the  number  of  colors  octaally  re- 
membered was  an  indicstion  of  the  degree  in  which  they  AttmVtcd 
the  attention  of  the  observer.  Since,  however,  the  capeiinicnl  was 
given  bnt  once,  the  result  could  not  be  taken  as  showing  a  pcTraniient 
attitude  ol  mind. 

The  third  test  departed  entirely  from  the  sphere  ol  sensible  per- 
ception, snd  lind  to  do  vrith  tbou^hl  relations.  A  pair  of  synonyms 
wa»  given  to  a  subfcct.aod  he  was  allowed  fire  minatcs  (or  writing 
down  the  distinction  between  tbc  word*  in  regard  to  their  oieanins 
and  OM.  Six  pair*  of  such  words  were  given  to  the  Junior  class  and 
■erenteen  to  the  ndvaitced  students. 

VI.     Tasle  and  Tendentiti, 

Under  this  he*Aing  arc  grouped  the  renisininf;  experiments,  the 
object  of  which  wos  to  test  in  the  several  individuals  the  appreciation 
of  the  beautiful  as  expressed  especially  in  art,  music,  and  literature. 
Intbca«  tcMstbe  aasnmption  i«  made  that  the  taste  for  an  art  will 
carry  along  with  it  a  knowlclKc  of  that  which  is  universally  conceded 
to  be  the  best  work  in  that  sphere,  as  well  oi  some  knowledge  of  the 
authors  ol  it.  This  teems  lo  l>c  a  WArrsnlnble  itKSumption,  if  we  take 
into  consideration  the  imliridiMU  teste<l ;  slnc«  all  must  hare  had 
opportunities  (college  libraries,  magazines,  etc.,)  to  learn  of  that 
toward  which  their  natural  tastes  directed  them.  Art,  music,  and 
literature  form  the  basis  (or  the  investigation  ;  art  being  taken  in  the 
natricted  sense  a*  comprising  painting  and  sculptnte. 

/.  Art-  Three  te*t»  belong  here,  (n)  Tor  this  test,  a  selection  of 
tw«1ve  painting*  was  made  from  among  those  wbich  arc  given  the 
vety  highest  place  in  that  art.  Photographic  reprodactions  of  these 
were  used.  A  suhfect  wns  given  a  photograph,  and  allowed  Ave  mm- 
ntcs  for  noting  in  writing  five  things:  tlllc.  artist,  school,  and  approx- 
imate date  of  the  orifilnal,  together  with  a  brief  description  from  the 
photograph  itself.  The  paintings  choscu  weee  the»e :  Raphael's  Sii- 
title  madonna,  Michael  Augelo'a  L»tt  Judgmfni.  Leonardoda  Vinci's 
I^il  Smpper.  Rnbeuw'  Ilftttnl  from  Ihe  Crou,  Coneggio's  Holy 
Night,  Titisn's  .-hiuinfilioM  of  the  Virgin.  Murillo's  Tmmaculalt 
Coneeflivn.  Rembtandt'n  Night  Waith.  VoltcrrA's  Dtuenl  from  th* 
Crost.  Cuido  Reni's  Btatrice  Cenei,  Vctasiiuci'  f'orlrail  of  Himsttf. 
and  Gui<lo  Rent's  Aurora.  These  photographs  were  given  not  only 
to  the  advnticed  subjects,  but  nlro  to  the  members  of  the  Junior  class. 
As  there  was  bnt  one  |iliotogrsuh  of  each  painting,  and  as  the  time 
available  was  not  sufiicieat  to  allow  five  minutes  for  considering  each 
photograph,  the  czpcriment  was  ]>crformrd  upon  the  Inniors  in  this 
way.  Koch  photograph  was  numbered  upon  the  hack,  and  nil  were 
distribtitcd  among  the  cinu,  face  downward.     The  experimenter  then 

SVC  iustrnctionfi.  reading  the<|  nest  ions  (given  above)  to  which  answers 
ould  be  written.    A  stgoa)  was  then  given :    the  subiects  wrote 
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down  al  the  bead  of  •  sheet  of  paper  the  number  og  the  bock  of  tlic 
photograph.  Aootliei  rIkhbI,  and  ttie  pholographc  were  luioml,  and 
one  (nil  minute  allowed  for  wriliti);  ttie  Hii«wera.  Tbeu  the  plioto- 
fCraplii  were  pn,s«c<l  on.  from  each  itudenl  to  the  next,  and  the  ii|[aalii 
n"ere  iclicatcil  «ii  hcforc. 

Tc*lt  (10  anil  (e).  tcivrn  to  the  ftdvauccil  students  ottir,  couatsttd  in 
ftllowiQ);  6ve  minutes  e»eh  for  the  subject  to  write  (b)  the  name*  of 
as  many  noted  piece*  of  sculpture  as  poMible.  and  (c)  the  nnnies  of 
an  ninny  anistB  renowu«d  in  the  sphere  of  painting  or  plastic  art  mi 
could  be  written  in  the  given  time. 

r.  Mutic.  Here  the  tests  are  similar  tn  nature  to  thoac  aborc.  fa) 
The  aubjcct  was  required  to  uaine.  on  paper,  as  many  musical  com- 
poMTB  of  renown  ni  possible  in  five  minutes.  (b>  The  subject,  being 
given  a  list  of  icn  musical  composers,  was  required  to  nnme  one  com  no- 
aition  or  iuiportuut  cta»s  of  composition  produced  by  eaeb.  Five 
minutes  was  the  allotted  time  for  this  also.  The  Ii»l  of  composers 
comprised  the  following  i  Mendelssohn.  Recthoven.  Chopin.  Mo/arl. 
Wagner,  Lisit,  Schumann,  Rubiasiein,  Handel,  and  Schubert-  (c) 
The  test  previously  described  under  the  partial  memory  of  sounds 
(power  to  remember  nml  reproduce  musical  airs)  ha*  a  bearing  upon 
tliis  part  of  our  subject. 

A  modified  form  of  these  tests  was  given  to  the  Jnnlors.  They  were 
rc<|Uircd  to  write  ( t)  n  list  of  six  musicians,  (i)  otic  production  under 
each  name,  (3)  the  Uyleof  each,  i.f.,  hi*  favorite  form  of  comiiuKition, 
and  (4 )  to  answer  the  question :  "  What  did  Wagner  introduce  into 
Grand  Opera?" 

J.  I.ileralitre.  (a)  Selections  were  chosen  from  eight  prominent 
Euglith  prose  writers,  and  read  aloud  to  the  subjectii.  After  the  read- 
ing of  each,  the  subicct  wrote  whom  be  considered  to  be  the  author  of 
the  setcctiou,  a*  well  us  the  soutcc  of  this  |udgraciit :  whether  memory 
of  the  particular  passage,  or  inference  drawn  from  the  st)-1e  or  subject 
matter.  The  writers  and  selections  were  as  follows:  Macaulay.  TKe 
Ptv^ntsof  England,  from  Essays  an  Sir/amts  AfacktHlosh .-  Runlcin, 
The  Open  Sty,  from  Modem  FainUri ,-  Bacon.  0/  Studies,  from  llie 
£uavs :  Dickens,  Afrs.  Comb's  Apartment,  from  Marliu  CItmzlewil; 
De  Quin^,  A  WoHder/ut  Dream,  from  Confessions  of  an  F.ngUsh 
(^ium  Eater;  Carlyle.  Labor,  from  Past  and  Present ;  Thackeray, 
family  Prayers,  from  The  jVeu^rames  ;  and  SeoU,  Mateigh's  Eirtt 
Mertnew  with  Queen  f.li-abeth.  from  Kenilwortk. 

(b)  Similar  selectiona  wen- chosen  from  eight  I^ngliahand  AmcricftD 
poets,  and  the  test  was  pcrlomicd  in  the  same  manner  as  the  above. 
The  anbjecls  were  informed  that  the  poetry  might  lie  taken  from  either 
English  or  American  writers.  The  pauagcs  selected  were  these: 
Wordsworth's  Ode  to  Itnmartality,  first  two  stanias;  Shakespe.Tre'a 
MldiUmmer  Night's  Drfam,  speech  of  Theseus  on  Imnuinniion; 
Tenoyson's  In  Memoriam.  LllI:  Milton't  Ode  to  His  t>hniine$$ ; 
Browning's  Rabbi  lien  Ezra,  stanto  "Thou  Fool!"  etc.;  Bryant's 
Toa  Water/owl,  \»M\  three  stanzas:  Holmes'  TSt Chambered Nanlilus, 
last  two  stanzas;  and  Spenser's  Fairy  Queen  I,  4:  4,  S  (7'Ae  Hoitte 
tif  Pride  i. 

4.     A  further  test  of  tastes  and  tendencies  consisted  in  the  q  next  Ions 


fvat  to  the  dubjects  us  to  the  character  of  their  favorite  reading,  their 
oodness  (or  the  opera,   the  plav.  and   (or  reflective  games  such  as 
whUt,  chess,  etc.     ^e  above,  under  III. 

§  5.     Raulti. 

Wc  have  next  to  cousider  the  results  obtained  from  the  tests 
that  have  been  outlined.     They  may  be  considered  from  two 


ad. 


points  of  view,  quantitatively  and  qualitatively.  Some  tests 
best  lend  themselves  to  a  uumericnl  expression  of  re5ti1i>;,  while 
the  oatcome  of  others  must  be  estimated  chiefly  in  terms  of 
quality.  Among  the  former  are  the  tests  of  the  first  group, 
those  upon  memory. 

1.    Memory. 

I  and  1.  Mtmory  of  Ullers  and  memory  of  fig  urn.  These  may  be 
cou«i<leied  togetlier,  alace  the  tcau  wcic  cIoHvly  timilar  nud  performed 
ia  the  same  roanoer. 


Table  I. 

liBJiOKV  Of    LBTTEBS. 

MitMoitT  or  rrnoii. 

SUBJECTS. 

Average  Umca 

FluclunUoo 
Umils. 

ftUClllHtLOa 

Kmlo. 

f'''             B. 

G. 

V.  H. 
fA  W.  M. 
MV        B.  R. 

L.  R. 

T. 

(0 

ts>^-' 
3-3 

1—6 
1—4 
J— IJ 

'—5 
3-6 
a— 7 
1-6 

(J) 
»9 

3A 

(1) 

3 

1—4 

I— s 
a— S 
a— 4 

»-5 

»-^ 

Table  [  givea  for  c«cbindividuB]<i)  thcavcni{[c«,  taken  from  twenty 
experiments  each  of  letters  and  flares,  of  the  timci  neceMory  to  ex- 
pOK  n  icrie*  of  twelve  before  tt  it  correctly  repeated,  and  (>)  the 
fluctiiattoii  limllR,  that  1*.  the  highest  and  the  lowen  number  of  ex- 
poanres  rcqniied  for  the  memoriiing  of  one  series  by  the  different  in- 
dlTtilualR.  The  imall  fiKurc*  in  bracltett  nt  Iho  left  of  the  first  nod 
third  columntiudicate  the  order  of  the  aTcrages  f  torn  the  lowest  to  the 
highest,  or  the  order  of  the  individuals  in  rcK&rd  to  rapidity  of  niciDOr- 
iiinji;  from  the  oorI  to  the  least  rapid. 

A  comparison  of  thereiulla  from  the  Ibhi  five  experiments  with  letter 
scries  with  ihoae  from  the  first  five  tnnkeii  evident  the  efiect  of  practice. 
In  the  last  experiments  also,  the  Individual  didcreocca  decreased.  1b 
the  fi^ore  serie«  the  eBeet  of  practice  in  the  last  experiments  was  leas 
apparent.  This  was.  no  donbt,  partly  due  to  the  fact  thai  the  practice 
gained  in  the  memorizlnf;  of  lettera  facilitated  the  memorizing  of  the 
flgnrea  from  the  first. 

A  glance  at  Tabic  I  will  sitow  a  certain  correspondence  tietwecn  tbe 
order  of  averaites  (or  letters  and  that  (or  Satires.  Where  changes  have 
taken  place,  it  Is  between  tboae  Individuals  whose  averages  were  con* 
tiguous,    Thns,  >  and  2,  uid  6  and  7  cban][cd  places,  but  there  is  no 
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ladJCBtimi  of  a  Mronglj  developed  [ortUI  oicsiory  (or  eitlier  letter*  or 
figure*  alone,  on  tbc  part  of  any  indivtdnal,  irbtch  would  make  a  radi- 
cal ditferencclo  tbeniderof  nvcraKesfor  llic  two  kiudsol  cxpcrimMits, 
The  Table  ihows.  iu  general,  a  slightly  better  memory  lor  figures  lliui 
(or  letters,  with  oae  marked  ezception  (L.  /{.).  Htcmety  of  figures 
migtil  bare  been  easier  (or  Bcrcral  rcAwns.  Tbc  practice  loentioned 
above,  Ksincd  from  the  aimilar  mcmoruiag  of  letters,  the  pemumeni 
practice  gained  in  the  conric  of  cducatioa.  and  the  fact  that  li^rcK,  in 
wbntcrcr  order,  make  an  intelligible  couibi nation,  all  would  eontribm* 
to  (ficater  ease  in  learning  figure*.  In  the  cose  tliat  *hon*  a  decided 
divergence  from  this  rule,  the  caute  probablf  liw  In  the  fact  that 
ihe  lubjcct  tried  to  rcljr  upon  her  visual  niemarj,  and  that,  as  there 
wa6  nercuarily  a  recnrreiicc  of  some  figure*  In  a  *erle*o(  twelve,  the 
repetition  tended  to  fatigue  the  attention  and  confuse  the  mind  of  the 
subfeet  in  regard  to  the  order  of  the  chiu»ctcr».  The  decrease  in  the 
variety  of  (ono  doubtless  mode  the  figure  teriet  harder  to  leincniber 
than  ibe  Icitcis.  The  Table  shows  not  only  a  lowering  iu  the  averages 
lor  memory  of  figures,  but  a  lowerii^,  iu  Ihe  case  o(  every  individual 
but  the  one  above  excepted,  of  the  upper  limit  of  duciuation. 

The  mode  of  niemoriting  the  letters  and  figures  csed  by  the  subjects, 
aa  teHrned  from  ubMrrviug  them  and  also  from  their  own  reports,  shows 
no  coincidence  between  any  particular  memory  type  and  any  special 
ability  or  lUssbility  for  mcmorizinK. 

J.    Memory  0/  words. 

Tablb  II. 


•uajacT*. 

B. 

G. 

V.  M. 

W.  M. 

/.■- 
E.  R. 

I,.  R. 

T. 

At.  i>er 

ccdL  ei 

want*  tx- 

in  iliort 
Aerie  ■, 

St, I 

&t.l 

(« 

n-3 

(7)     ^ 
73-« 

81.) 

9B.5 

Av,  JKI 
CCDi.  of 
word*  rt- 

(n  rccapli- 

aUliou- 

(0 
34-3 

(11 
37.9 

ai 

34-' 

(;) 
19.0 

>7-5 

39.6 

IMDcmin. 

• 

46.5 

[■> 

39.9 

(»> 
43-4 

(6) 
56-6 

(4) 

54-7 

(7) 
68.9 

Table  II  givea  on  its  first  Hue  the  average  percentage  of  words  of 
fBbort  scries  which  were  immediately  repeated  hy  (he  subject  after  Ihe 
eries  was  read  to  him.  The  percentage?  represent  for  each  individual 
the  results  obtained  from  fotir  sets  of  seven  short  scrie*  eacb.  The 
Mcond  line  o(  the  Table  give*  the  average  number  of  words  mentioned 
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by  «a«h  sut^ect  in  r«capitaUlltig  from  roemarr  u  many  u  poMible  < 
Ibe  whole  (onjr-iiiDc  vord*  cantBiiicd  in  •  «ct  of  *cvcq  scrio  ol  Bcven 
wordj  c«ch.  Ttic  arerB^j  lu  this  Mat  wcr«  alM  mudc  fr«in  four  acts 
of  ancb  Aeti«.  The  third  liae  of  the  Tabic  give*  the  nvcrsKc  percent- 
Age  of  lOM  «uttaiucd  tiy  the  memory  in  the  time  interveniiig  between 
the  repetition  of  the  ihort  »erici  and  the  recapitnlatiaD.  The  6rU 
line,  then,  iixlicaie*  iodividnsl  <tlficiciic«ii  In  the  immediate  memory 
of  verbal  ttounds ;  the  (KcouJ  lice,  Individ ool  iliflcrences  ia  the  memory 
of  coDMrration  ;  aod  the  l«*t  ttno,  individual  ditfcrcnccA  in  losD. 

The  words  umiI  in  ihe*e  tests  were  of  varied  character,  conpHslag 
auDcs  of  potticnlor  obiect*,  qaalitie*,  virtue*,  Kcneral  and  ahnrnct 
term*,  in  wholly  diKonncctcd  order.  The  re«alta  showed  no  marked 
fndividiuU  diSerences  in  the  kind  of  words  rcmembetcd.  A  fair  pro> 
poftioti  of  the  abotract  terms  were  rtiiieinbercl  by  all  the  snbfect*. 
In  general,  the  poiitiou  of  the  word«  iu  the  urif^nal  leriei  gave  no  clue 
to  individual  diScrcncc*  in  the  recnpitnlationR.  The  wordi  in  the  6r*t 
and  last  pari*  of  the  sets  were  usually  tho^e  be»t  represented  in  the 
rccapltaUtiona  of  all  the  subjects.  In  the  case  of  T.,  however,  the 
tcadeacy  to  remember  be»i  the  words  in  the  last  short  scries  was  more 
narked  than  in  the  others. 

Table  II  showa  in  the  first  line  an  order  amoni;  the  individoals  quite 
different  from  that  observed  in  the  previous  Table.  7*.,  who  there  held 
the  fourth  place,  here  stands  far  higher  than  any  other;  and  I''.  Af. 
and  /..  /{.  chan|;e  from  the  sixth  and  seventh  to  the  third  and  fourth 
placet.  This  change  is  largely  dne  to  tlte  fact  that  the  remcmticrcd 
stimuli  arc  auditory  inttcad  ol  viicnal.  In  the  short  series  it  wa*  chiefly 
a  succession  of  sonuds  that  was  renieiubererl.  as  is  attcaieil  by  the  fact 
that,  where  miilakes  by  aubslitution  occurred,  they  were  nlmosl  inva' 
lisbly  of  llkc-soundjug  words,  such  as  ^owfr  lot  floor,  or  /Hmiih  for 
fitrnate;  while,  in  the  rccapitalation,  the  errors  arc  nsually  additional 
words  suggested  (rout  analogy  of  sense,  ancb  as  dog  su^tgeited  by  cat, 
toU  by  tcinltr,  and  aecidfnl  by  horror.  In  the  recapitulation,  the 
order  among  the  iadividnal*  tetums  very  nearly  to  what  it  was  In  the 
first  two  te»ta. 

y.    MfHory  of  StMltnea.    (a)  Memory  of  Short  ScDteoces. 

Table  lllglve«  under  four  headings  the  average  percentages  obtained 
from  twenty  sentences  under  each  of  the  live  groups.  The  sentences 
increase  in  aintractncu  from  Group  I  to  Gronp  V.  The  average  length 
of  Moteccei  under  Cftcta  group  Is  given  at  the  fool  of  the  Table.  The 
exact  meaning  of  the  four  heading*  under  which  the  percentages  are 
classified  baa  been  before  stated.  The  complete  results  from  which 
thete  average*  are  drawn  show  for  a  single  snbject,  in  a  single  gronp 
ofaimitar  sentences  (similar  iu  regard  to  abstractncas),  fl  act  oat  ions 
larger  than  thediffereuccs  in  the  averages  of  widelyseparated  groups. 
This  ii  evidence  of  the<^>mpteKlty  of  the  factors  which  enter  into  these 
experiment*.  The  ditiereticei  in  the  length  ol  the  sentences  (though 
these  ore  not  large),  the  diUcrcnccs  in  construction,  the  uae  of  wovds 
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wfaicb  BMy  cbuice  to  be  K>iiiewliat  unfamiliar  to  the  labject,  and,  per- 
bap«,  Diore  Imponatit  Ibao  all,  t\vr  varyiuj;  «ub|««tive  conditioaB  iiiidcr 
wbkh  the  ea  peri  menu  are  performed,  produce  results  of  moie  varying 
character  tbnii  tboac  which  come  from  diHercnccs  in  tbc  BbitioelncM 
ottbe  KiitcnceA.  One  page  from  the  original  rc«ults,ctioacn  at  ran- 
dom, K-ill  sbow  the  lack  of  cotistaiK;>-  in  tfae  averagea  nnder  any  one 
group  of  acutencoa. 

SfiteiuKtt  J^c  of  Original  Rautts. 
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iTiTbal 

Ccr. 
uluty. 

ScDtencca 

Vcrhnl 

CtT- 
taldtj. 

Accu- 
rmey. 

Otdct. 

Seme. 

Aceu- 
mcy. 

Ordct. 

Atiuc. 

I,  iii,» 

lOO.O 

955 

lOO.O 

933 

1.     IV.  33 

lOO.O 

tco.o 

100.0 

93-3 

a,    UI,J3 

8,vi 

100.0 

69.6 

93.5 
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lOO.O 
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lOO.O 

96.1 
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96.S 
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The  rcanlts  from  si'Dtcuc^s  Kivcn  la  the  Jiinlon  show  preeiaely  the 
aamc  cbainclcriiiici.  and  bencc  will  not  be  Kivcn  here. 

Table  III  »bo<nft  that  the  columns  htadeil  ortl^r  of  words  and  degree 
oi  tertainty  ot  tbe  vnbject  indimte  tmall  d t Sere nces  between  the  in- 
dlvidaalM  in  tbct>crcspeci»,altIiouKh  in  the  groups  of  the  more  abstract 
•entences  iodieidual  diScrences  in  regard  to  tbe  certainty  of  memory 
iaenase.  AKnin,  xliK))tcr  individnal  diffcreuce*  arc  fccn  In  irnie  tban 
in  ver^l  aetvraey.  Uie  former  being  very  (re((uen  tlj  preserved  when  the 
latter  Is  nt  fault.  CoosidcriiiK,  tfaen,  the  verbal  accuracy  alone,  we 
find,  except  in  tbe  cam  of  oue  Kuhjcct,  tbal  there  is  no  constant  lower- 
ing of  tbe  periivntagesas  tbe  Heutcnccs  become  more  ab«tract.  Between 
ConllguouK  group*  of  tcntencet,  where  dlfferciice*  in  concretcacu  or 
abatracttifsa  are  slight,  the  length  of  the  sentence*  appeaiB  10  bave  a 
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decMcd  influence.  For  example,  all  subjects  hut  on*  (*.  >  h«To  *  blghet 
pcTCcntDKc  of  TcrbRi  accuracy  for  Group  II,  which  aver«Kc«  staorter 
Benteuces,  tban  [or  Gronpl:  while  In  Group  III,  whose  urntetice* 
arcrage  longer  thnu  ihoac  o(  droup  I,  there  i«  n  lowvriug  of  Utc  per< 
ccntsgc^  for  verbal  accuracy  on  the  part  of  each  mih^t.  A  |Dn  com* 
pariitoii  of  the  individaal  diScrencc»  in  the  different  groups  abould, 
however,  lake  luto  consideration  all  of  the  fonr  hrndinKs  for  nturlcing. 
It  may  be  made  from  Table  IV.  which  gives  the  averages  of  the  (our  per- 
centages for  each  individual  under  each  grcap.  a*  well  a*  the  general 
average  lf*>">  all  the  percentages  of  all  the  scutcncea. 
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90-4 

94-7 
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W.  M. 

91.8 

93.7 

6 

90.6 

91.9 

90.5 

9a.i 

w 

E.  R. 

Vi 

goA 

'84. 

86.9 

7 

'87.1 

K 

L.  R. 

94-0 

95-9 

4 
9a-3 

*89.8 

'8S. 

93.0 

1 

T. 

'  gS.3 

'98.5 

0-7 

97.7 

'96.6 

975 

In  Table  IV  stTeial  thiugs  may  l>c  noted.  Every  iuitlridnal  (except 
S.,  whose  1  and  II  figure*  are  practically  equal,)  attained  his 
highest  perceutage  in  Group  II.  that  which  averages  the  shortest 
sentences.  The  position  of  the  lowest  percentages  varies  with  ttiP  in- 
dividnsls.  For  7*.  and  If.  Af.,  this  percentage  Ja  practically  the  same 
in  Group  til,  which  svcruges  tht^  longest  sentences,  and  in  Group  Vi 
which  contains  the  most  abstract  seutcaces:  a  slight  ditCercncc  in 
lowt;css  being  in  fuvor  of  the  latter.  Por  E.  Jf.  the  percentage  shows 
that  it  is  Group  III  wUich  is  most  difficult,  while  for  B.,  V.  M.,  and  L. 
R.,  It  is  Group  V.  The  remaining  subject,  C,  has  her  lowest  average, 
•tronge  to  say,  in  Gronp  IV.  which  is  intermediate  both  as  to  length 
Uid  abatractness  between  HI  and  V.  Por  all  subjects,  however,  the 
percentage  in  Group  V  is  1ov.-cr  than  in  Group  I,  the  amonnt  of  the 
dificrence  varying  in  the  individuals  as  follows:  A.,  6.1%;  C,o.i%; 
C.;V..4.6%:  H'.-W.,i.3%;  £.  *.,  3.9%;  i- ^.,  5-6%:  and  7.,  t,«lt- 
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In  regard  to  ttic  orilrr  in  wlikh  ttie  iodlriduaU  ttand  in  tlicdiflercnt 
j[rt>np«.  *s  iiKlitmlcl  br  the  atnnll  fifnirci  la  the  Tabic,  it  will  be  ««cii 
tbat  no Rabjcct  keeps ilic*anK  order  thtoughout.  7*.  iliowi  tbcgmitctt 
conxuacy.  Tbc  anbjccu  mfty.  however,  be  ({touped  in  a  general  my. 
T.,  C.  and  F.  .V.  bold  the  fif«t  three  pUcM :  W.  M.  and  Z..  R.  eom- 
Dcxt,  and  £ .  and  £.  ^.  last.  This  gronping  agrees,  too.  with  the  ordor 
of  results  ill  the  general  average*. 

If  the  Older  seen  in  the  Iam  coluinu  of  Table  IV  be  compared  with 
that  olxMrvcd  in  Tables  1  and  II.— that  ii,  the  order  of  the  subjecta  in 
regard  to  tncmory  of  letter*,  figures,  slid  words,— it  wtll  be  found  that 
Ibe  lainicrspproflchesmost  nearly  tbc  order  in  the  immediate  uieniorjr 
for  word*.  In  the  lest  of  scntenres,  an  in  that  of  words,  the  itimali 
were  nudttory  impie^sions,  to  be  reproduced  immeiliulely  after  dicu- 
tiou.  In  the  case  of  seateaces,  however,  the  sense  of  the  words  had 
mncb  more  influence ;  for  although  the  words  were  rca<l  by  the  experi- 
menter very  monotonously,  as  if  tbey  formed  an  unconnected  list,  and 
the  interpretation  was  left  to  ibe  subject,  yet  this,  when  made,  coald 
not  but  prove  a  material  aid  to  the  memory.  For  both  these  reAsons 
the  order  is  very  different  from  tlmt  obterved  in  the  memory  tor  tetters 
and  for  figures,  while  only  slightly  different  from  that  for  the  imme- 
diate memory  for  words. 

Considering  the  test  in  general,  it  may  be  said  that,  in  sentences  of 
the  length  here  n»ed.  abtitract  sentences  arc  very  little  moie  dlflicnlt 
than  concrete  for  any  of  the  subjects  (including  tbejuniors).  Mor«- 
OTer,  in  regard  to  thcaTillability  of  the  test,  the  results  shown  are  of 
too  meager  and  indc«i>ive  a  character  to  be  at  all  in  proportion  to  tba 
time  and  tabor  necessary  for  the  selection,  cliuslflcation  and  correction 
of  the  MnteneM. 

(b)     Memory  of  Long  Sentences. 

Table  V  gives  in  full  the  result*,  lor  the  advanced  students  only,  of 
the  test  of  long  sentences,  where  two  sentences  are  given  for  each  of 
the  five  degrees  ol  abslrACtness.  A  word  should  be  said  in  regard  to 
the  categories  under  which  tbc  marking  is  made.  Tbc  number  of 
words  forgotten  means  only  those  which  have  entirely  dropped  out 
from  the  memory,  those  for  which  no  substitution,  even  though  inac- 
curate, i*  made.  Thenutnberof  gronpa  retained  embraces  only  those  in 
which  there  is  absolutely  no  change  in  verbal  form.  The  '  number  of 
tynonyms' means  the  number  of  words  in  the  origiual  passage  tot 
which  synonymous  word*  or  phrases  ore  substituted.  These  substitn- 
tioDS  may  have  a  more  contracted  or  expanded  (oini  than  theorlgjnal, 
but  contractions  are  by  for  the  more  numerous.  The  fourth  category, 
'number  of  substitution*,*  means  the  number  of  words  in  the  original 
paasagc  which  are  represented  in  the  reproduction,  but  not  with  suf- 
ficient accuracy  to  be  classed  as  synonymous  aubstttutions.  ^^ut  tba 
word*  iu  the  reproductions  which  have  no  counterparts  in  the  ortgtual 
passage.  Snbslltuied  forms  may  be  word*  which  mean  something 
difierent  from  the  original,  although  related  to  it  by  analogy;  or  they 
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CDCC*  which  expTCM  (airly  well 
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DDmber  of  irordi  (ubitituted;  neitber  does  it  telt  {niit  A^Kf  doMty  the 
latter  confonii  to  the  (orni^r  In  meaniuj;.  Tli«  lonr  categories  em- 
ploj«d  wem.  bowevcr,  to  be  tbo»e  inoit  practicable  for  marking  tbc 
sentence*  employed  tn  tbi*  tesi. 

Table  V  tbowa  Itaat  bcre,  aa  iu  tbe  preceding  test,  there  i*  a  eon- 
■iderable  lack  of  conatancjr  in  the  lesults.  Tbc  memoiy  or  long  ■ei- 
tcnccs  requited  a  higb  degice  of  atteiiiion  on  tbe  part  of  tbe  snbject, 
and  any  occidental  rabjecttve  condition  which  may  acrvc  to  diitract 
him  nill  pTodocc  ancfleet  oo  the  result*  which  nocoiifiderationof  tbe 
objective  eonditloni  eaii  acconat  for.  The  same  individaals  show 
often  a  wiile  discrepancy  of  rcialls  betwccii  Iwo  Rcutcncea  of  the  lamc 
degree  ol  abslractncss  Biid  of  almost  tbe  «anie  leugth  and  nnmbcr  of 
word*.  The  totals,  however,  show  bcie.  as  in  the  test  with  short  sen- 
leacea,  that  tbe  most  abstract  sciitciicea  arc  more  itilBciilt  to  remember 
than  the  concrete.  The  totul  Dumber  of  groupo  retained  sleodiljr  de- 
creases from  I  to  V.  The  total  aumbcT  of  words  completely  forKoItcn 
■a  considerably  greater  (n  V  than  in  I.alihongh  (n  length  the  senteiicca 
do  not  greatly  differ.  In  III,  where  the  sentences  arc  long,  the  number 
of  words  forgotten  ia  almost  as  great  as  in  V;  a  result  which  also  agrees 
well  with  that  observed  in  tbe  previous  experiment.  In  general,  tbe 
number  of  synonyms  increases  as  the  sentences  become  more  abstract, 
and  the  number  of  sabstllntions  increases  in  even  larger  proportion, 

Tamiji  VI. 
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Table  VI  shoita  a  summary  of  resalU.  It  gives  for  each  sohject  the 
total  number  of  words  forgotten,  groups  retained,  etc.  Individual 
characteristics  here  manifest  tfaenuelve*-  For  S.  this  cbaracteristic 
Is  the  laige  oumlier  of  words  completely  forgotten,  for  G.  the  large 
nomber  of  groups  acctitately  remembered,  for  E.  A",  tbe  large  nomber 
of  substitutions;  while  for  tbc  remaining  subjects  tbc  number  of  worda 
completely  forgotten  aeems  the  most  prominent  characterlMic. 
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SevenI  Ihinga  arc  to  be  noted  (it  regnnl  to  the  ordrr  »«  !n4icnicd  by 
the  •moll  figures.  The  order  in  the  oambcr  of  ({roups  retained  is  the 
UBI*  u  III  th«  general  »vmgt»  for  ntetnory  of  tcntence*,  vith  tlic 
exeeption  that  T.  auil  C  have  clianged  their  pl&cea  as  ■  and  a  respect- 
ircly.  It  hna  been  seen  thnt  7*.  excellcil  when  immediate  aadilory 
meiuorj'  WA9  called  into  play.  Here  the  iicuteiiei-ti  arc  so  tnacb  lonKcr 
than  the  prcccdiDX  one*  thai  the  anditory  memory  has  been  forced 
Into  gteatvr  eubser^'ience  to  the  momorj  of  idcna,  and  hence  the  loM 
of  rank  follows.  That  the  order  in  colnnin*  t  and  3  diSera  cooiider- 
ably  arises  from  the  fnct  that,  where  groups  are  not  exactly  retained, 
they  need  not  all  be  dropped  out,  bm  may  be  eKpresseil,  with  more  or 
leas  exactness,  in  n  different  verbal  form.  It  is  to  be  noticed,  also, 
that  the  order  in  colnmn  4  and  tliat  in  column  I  are  almost  precisely 
reversed ;  that  is,  those  who  have  retained  the  greatest  number  of 
groups  have  employed  the  least  number  of  snhstituttons,  auil  tfict 
versa.  All  this  throws  some  light  upon  the  relative  reliability  of  the 
memory  tn  the  inbjccts  tested.  G.  shows  not  only  the  largest  nombcr 
of  group*  retained  and  smallest  nnmber  of  forgotten  words,  but  also 
a  preponderance  of  synonymous  worils  over  substitutions.  W.  M., 
whoHe  number  of  forgotten  word*  is  large,  has  slao  a  prepondcraace 
of  syuouyms  over  substitutions.  In  all  other  cases  the  substitutions 
outnumber  the  synotiyms.  This  is  markedly  the  caee  for  £.  ^. ;  B. 
shows  the  same  charaetcrislic  in  n  lesser,  bat  still  large,  degree.  Both 
kinds  of  changes  in  cspTcssion  result  from  what  Mm.  Biuct  and  Henri 
call  '  verbal  assimilation.'  The  subject  gives  to  a  passage,  as  it  enters 
his  mind,  the  stamp  of  his  own  personality,  imparts  to  it  his  own 
habits  of  thought. 

J.    Memory  0/ Muiieal  Sounds. 

The  respoosea  to  the  three  questions:  (i)  Can  you  carry  an  ajr  at 
•11?  (l)  Can  you  reproduce  an  air  alter  bearing  it  once?  In  your 
bead?  By  whiatliog  or  singing?  and  (3)  How  aceorale  is  your  repro- 
duction (if  it  hasbceu  testwl  I ?— hare  been  tabulated  for  the  advanced 
siudcnls  as  follow*. 

TablK  VII. 


Kcl>tottucc  attet  ilndle 

'iST?' 

■uiliilan. 

Accurate? 

Menially? 

rhyiinltyt 

»^  B. 

Yes. 

Se!<lom. 

No. 

Not  tested. 

G. 

Yes. 

No. 

No. 

Only  after  learning. 

V.«. 

Yea. 

Often. 

Partially. 

1  Menial  reproduction 
\     rste.    Physical,  not 

BCCtt- 

^^■r 

Ves. 

Partially. 

Partially. 

Fairly  accurate. 

Yes. 

Yes. 

Sometimes. 

Not  tested. 

L.  R. 

Yes. 

Partially. 

Partially. 

Yes. 

T. 

Yes. 

Partially. 

Partially. 

Yes. 

The  Bicniory  for  muskol  louodii  cannot  be  rompMnd  with  thnt  for 
IctterK,  IJgtire*,  etc.,  »hicc  no  rtircM  i**t  w«a  girep  (or  the  former. 
Tbe  anawcrR  above  tnbulnled  nte,  laoteowrr,  not  inifictcnlty  prccUe  to 
varrant  any  exKt  comparison  between  (be  Inilividunlt  iu  rr^tinl  to  the 
r««dtiic«»  asd  accuracy  o(  their  muEikiil  memory.  All  thnt  con  be  said 
1*  that  B.  aud  G,  appear  to  fall  wilbia  n  dincrcol  group  jrom 
the  other  mbjcct*.  That  musical  mrinory  is  Homething  quite  distinct 
from  mere  auditory  Imngiog  ii  ibown  by  a  conipnriiioi)  of  C's  line  in 
OiM  Table  with  the  corTeBpondlag  Hue  iu  Tabl*  VIII. 

II.  Mental  Intakes. 
Letter  Square*.— Id  this  test  the  errors  mode  are  intended  to  form 
tbe  basit  of  n  judgment  in  icgnnl  to  the  kind  of  mental  images  em- 
ployed by  the  (ubjcctt  in  their  (cprodiiclion  of  printed  letters.  The 
largMt  error,  however,  lay  throuftboul  in  incomptetcocssi  that  is,  the 
OmiMion*  far  ontnomhtred  the  actual  mistakes,  A^'ain:  the  number 
of  right  letters  placed  ia  tbe  wronK  sqnoreH  exceeded  greatly  th« 
nnniber  of  wrong  letters,  r.  «-.,  of  letters  which  did  not  appear  on  the 
printed  cord  at  all.  The  omiHioui  arc,  for  the  most  part,  non-com- 
mltl'I  OS  re^rds  mental  images;  the  errora  of  pOHitlon  arc  oftea 
equally  ao ;  while  the  wrong  Icttct*  used  do  not  invariably  make  th« 
kind  of  images  a  matter  free  from  doubt.  The  snbject's  report  of  in- 
tfOtpectiun,  therefore,  which  accompanied  each  experiment,  is  ol  greM 
valnc,  and,  when  conEtilcied  along  with  the  errors  mode,  moy  be  taken 
M  giving  reliable  infommtion.  A  snmmar>-  of  the  information  ibos 
galucd  may  be  given  as  follows. 

Tabuc  VIII. 
fti,  B.     y$suai  itaageB  most  prominent,  motor  dckI,  ami  auditoty  least. 

C.     .-tuditory  and  utp/ar  images  prominent,  visual  very  slight. 

V.  M.      Visual  \tTy  prominent,  motor  next,  and  auditory  least. 
^  W.  M.     Visual  very  prominent,  aaditory  and  motor  both  important. 
*L^  B.  R.    Motor  most  promlneut,  auditory  nest,  visual  rarely  present. 

L.  R.    Motor  and  auditory  prominent,  visual  slight. 

T.    Auditory  and  motor  images  prominent,  visual  slight. 

One  of  the  most  noticeable  cbarocl eristics  shown  by  the  introepec* 
Knr  reports  is  that,  in  the  case  of  one  subjed  (Z..  R.).  the  letters  were 
rarely  remembered  directly,  but  usually  through  a  verbal  astocialjoa 
formed  at  the  aigbt  of  the  printed  cord,  this  verbs!  aiAOciation  being 
bi  tactaal  and  auditory  terms.  Other  subjects  sometimes  used  verbal 
MSOclatioos  to  aid  the  memory,  but  to  «  much  less  extent.  Tbe  in- 
direct method  was,  however,  common  among  the  Juniors,  The  an- 
swers Obttintd  from  (jneottOBinR  the  subject*  in  connection  with  the 
tests  for  memory  of  words,  letters,  ami  figures,  confirm  the  eonclutlona 
In  the  abOTC  smnmary.  Beside  tbcsc  questions  each  subject  was  re- 
I  qnestcd  to  Mate  where,  in  hU  opinion,  he  should  be  placed  under  the 
I     degrees  of  mesial  imagery  (risnal  imagery)  as  classified  by  Francis 
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G*ltoii  in  bi»  /fifnirifs  into  Human  Faculty,  p.  93.  This  cUssifiu- 
iMD  waimade  from  respootes  received  from  n  IwKcniiaiberof  iodiTid- 
a»U <iue«tiotie(l  in  rct;srd  to  tlic  illauilnatiot),  ik-fiiiition.  ttnit  colorifif; 
of  thdr  raental  itnoxes.     The  classification  ii  in  fall  >s  fotlows: 

Deereti  q/  Mental  imagery.  //i;A»r.— Brill iitDt.  distinct,  ncvn 
blotch)-. 

h'irtt  SnbotiiU.     Tbe  image  once  eceti  iti  pcrfectlf  clear  and  bn({Hl. 

Finl  Oelile.  1  can  si^e  my  breaklant  inble  or  any  equally  [nniilior 
tbinj;  wiUt  my  mind's  cyt  cjnilc  as  uvtl  in  nil  particnlara  as  I  can  do 
il  the  reality  1*  before  lue. 

FirU  Quartile.  Fairly  clear;  illntninatloti  of  actual  scene  is  fiiirly 
repreicnted.  Well  defined.  Parts  do  not  obtrude  tlieiiiwlv*».  but 
attention  hat  to  he  directed  todifiercnt  points  in  succession  lo  call  np 
the  whole. 

Middlemost.  Fairly  clear.  Brit;btness  probably  at  least  from  one- 
half  to  two-thirdii  of  tile  origin*!.  Definition  TarJes  ciucb,  one  or  two 
objects  belu^  much  more  distinct  than  the  others,  but  ihc  latter  come 
ODI  clearly  i(  aticnlton  be  paid  to  ibem. 

Lati  Qitaiiite.  Dim.  certninly  not  comparable  to  the  actual  scene. 
I  have  to  thick  eepHralcly  of  the  several  things  on  the  table  10  bring 
them  clearly  before  the  intnd'i  eye,  and  when  I  think  of  some  things 
the  others  fade  nwny  in  confulion. 

Lait  Odile.  Dim,  and  not  comparable  in  hriKbtnet*  to  tfae  real 
•cene.  Badlr  defined,  with  blotches  of  liKht;  very  incomplete;  very 
little  of  an  object  is  seen  at  one  time. 

Lait  Suboctile.  I  am  very  rarely  able  lo  recall  any  object  whatever 
with  any  sort  of  distiQCtncu.  Very  occasionally  an  object  or  imKKe 
Rill  recall  it*clf,  but  even  then  it  ts  more  like  a  gencraltied  ima^^e 
than  an  indlvidtial  one.  I  seein  to  be  almost  devoid  of  vitnaliEing 
power  as  under  control. 

LoKtst.  My  powers  are  lero.  To  my  consciousness  tbere  is  almost 
DO  Sisocintion  01  memory  witb  objective  visual  impressions.  I  recol- 
lect the  table,  bnt  do  not  see  it. 

Below  is  given  the  result  of  the  self -classification  of  our  seven  sub- 
jects under  the  above  divisions. 


B.-^^ 

G. 

V.  M. 

W.  M." 

B.  R.*^ 

L.  R. 

T. 

fi«t  Oe- 

IJ]«  or  M»- 

Mt>lT  tital 

Quarllle. 

Oedl*. 

Oclile- 

PlrM 
Oelile. 

Suboctile. 

Lul 

QnarUle. 

Laal  QusT' 
lite  or  po«- 
nbly  foUt- 
dtfifiiDit. 

Tbis  result  also  agrees  admirably  witli  tliat  given  in  the  Kumranry 
above. 

III.    tmagination. 

t.  Patsife  Imazinalion.  (a)  Method  of  Blots.  The  results  obtained 
from  the  experiments  under  this  method  ore  susceptible  of  quantita- 
tive expression,  bnt  their  qnolitative  aspect  is  of  equal,  if  not  greater, 
Importance.  The  numerkal  results  are  given  in  Table  IX,  in  which 
is  shown,  for  each  sabjccl.  the  number  of  objects  seen  in  each  of  the 
ten  diflcrent  blots,  ami  the  number  of  their  sam. 

Tbc  small  figures  at  the  left  of  the  last  column  in  Table  IX  indicate 
tbe  order  of  the  subjects  in  respect  to  the  readiness  of  their  flow  of  ideas. 
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Tablb  IX. 
iVmnifr  of  Objtets  set*  im  Blots. 


Umit  I. 

Tl. 

ru. 

rv. 

V. 

VI, 

vn. 

Vllt 

IX. 

X 

TOTA*. 

B. 

S 

7 

8 

S 

9 

1 

5 

14 

U 

13 

I. 

Si 

G. 

I 

4 

4 

6 

5 

a 

4 

3 

3 

6 

3- 

V.  M. 

6 

6 

lO 

6 

6 

5 

7 

8 

8 

6 

«8 

7. 

W.M. 

4 

3 

3 

1 

4 

3 

2 

3 

3 

1 

.." 

B.R. 

4 

4 

5 

i 

6 

1 

5 

4 

a 

3 
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3. 

L.  R. 

6 

8 

7 

6 

6 

7 

S 

6 

6 

to 

JO 

4- 

r- 

3 

5 

4 

6 

3 

6 

s 

9 

S 

6 

SS 

or  tbc  rcUtlvr  tiuuibtr  ot  ni^oeiativc  cocucctioiu  wbich  Ar«  «t  ibe  Jta- 
Bicdiatc  cainmiind  of  tbc  tubjccu.  The  tind  of  ouociatiuos  peculiar 
to  th«  vmrioti*  lodividuaU  mutt,  howv\cr.  alao  )>«  coii*lilcrv(l.  Tlte 
•Mocfalcd  object*  most  (reqnenil)-  mentioned  arc  Aaimals;  famltUr 
fmit>,  plant*,  toot*,  bonichold  uteutll*.  etc.;  acicntific  object*  tiucb  as 
geometric  dgurrs,  matbemaiieal  symbol*,  *cbematic  Jravrlug*,  niAps, 
etc.;  obieclR  lanxeatcd  by  literary  Tca]ial»ceacc;  and  finally,  objects 
from  (able  aad  mythology,  such  as  moQiUT*,  (aiTJcs,  witches,  cstyrs 
and  cenlaan.  i7.,  wbo  stands  first  in  rcf{ard  to  uambcr  of  objects  seen 
la  the  blotK,  bold*  a1*o  a  liigh  place  to  respect  to  variety,  lioee  hia 
reports  show  not  only  tbe  names  of  animali  and  faniilior  obiccts.  but 
■linrlaTii'iiii  dcrired  from  scienrc  ami  a  few  from  mylhoiof;y.  £'<  if- 
and  M.  W..  who  occupy  ■  low  position  in  respect  to  number  ot  asao- 
ciatioB*,  have  a  correspond  in  k  place  tn  reunrd  to  variety,  since  the 
atsociatioDs  are  re*tTlcted  almost  exclusively  to  names  of  animals  auil 
familiar  ot>}cct*.  0(  tbc  other  *ub|cct(,  V.  M.  and  L.  ff.  have  shown 
a  tomewhat  greater  rarlety  tban  C  and  7*.,  especially  in  tbe  way  of 
fable  and  literary  reminiMencc.  These  differences  in  variety  may  be 
called  the  individual  differences  (u  regard  lo  the  source  from  which 
aaaociation*  are  habitually  drawn.  The  reports  front  this  test,  bow- 
eier,  show  (urtber  pcculimiiics, — individual  diHcteiiec«  which,  m  Rva- 
eml,  subsist  between  single  sisociations,  and  differences  in  the  manner 
of  report  in){  nil  the  associations.  Kor  exam  pic:  a  particnlsc  blot  may 
call  up  in  tbe  mind  of  a  subject,  Ihrongh  aasocistion,  a  number  of  ot»> 
^is  similar  to  this  in  form,  and  be  enumerates  the  object*  one  after 
another;  while  to  another  imlividual  the  name  blot  seems  filled  with 
pictures  repreaentisg  *ome  action  or  situatiou,  which  are  reported, 
often  with  louche*  of  fancy  or  sentiment.  This  difference  in  the 
report*  i*  *ufficiently  marked  and  auSicicntly  constant  to  form  a  b*sts 
for  the  classification  of  the  individuals  into  two  classes :  one  class  rep- 
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t^Matiog  the  eoHitntelive  ot  isMgJiutlve  type.  cbBr*ctcr)««d  b^  tlic 
pDUinjf  together  ol  concrete  detail*  in  *uch  a  way  as  to  form  u  «i|;ni6- 
cant  whole;  the  other  claiw,  repiMcnlinK  whm  may  be  called  ■  mal- 
ter-4>/-/ael  or  scientific  tyjw.  chirncierii's!  Iiy  t,  process  mor*  purely 
uia lytic  in  it*  naliirc.  The  (ollowinj;  reports  froin  three  snbjects  oa 
Blot  IX  may  serve  to  make  pUlTi  ilic  charactetittk  diHerciice. 

/.    Aitocialions /ete  and  non-totislrudiee. 

An  cn^lc.     Sliiffeil  lurlicy.     Head  and  neck  of  a  maak-rat. 

J.    Aiiorialioni  inany  amJ  t^ri^J,  bul  non-conjtrvftiw. 

Gbo»t.  Tadpole.  L,iian].  IchtbyoanurDV.  Mountain*.  Wigwams. 
Tolem  polu.  A  plain.  A  inouunicnt.  Rocks.  Pine  tree*.  Sphinz. 
Satyr'*  bead.    Doknown  aninia]  (similar  to  giraffe). 

J.    Associatiomt  HumtTOMS  and  eanstrttctive. 

GIra&c.  Prehiitoric  bird  iu  flight.  Pairy  ridinx  on  •  humbl*<boc 
Bit  of  tropical  jnagic,  with  tmiliaj;  gray  nioMCH  and  pool*  of  water. 
JaposcM  fsdy.  Bit  of  taiidM-npc  wilti  two  hill*  and  a  volley  between^ 
as  army  encamped  under  our  hill.  MoH)i-grown  log  flaatlae  ia  water. 
Fkbnlous  raonnicr'.Kriflia  nerbnpi),  walking  off  on  his  hind  legs  with 
■  naiill  Hottentot  nnder  his  arm, 

The  constructive  tendency  i*  most  prominent  in  V.  M.  and  /..  k. 
who  also,  next  to  B..  stand  first  in  point  of  nnmher  and  variety  o( 
associations;  it  is  plainly  discernible  in  G.  and  T.,  tbongh  to  a  less 
dc>;t««  in  the  latter  thsn  In  tbeforntcri  £.,E.R.,9,nA  ff.  ;V.  must  be 
clnweii  OS  belonging  to  the  other  type, 

(b)  Teal  of  as-noclalions  with  abstract  terms,  number  forms,  etc> 
None  of  the  subjects  had  fixed  aasociatioDs  with  abstract  terms,  not 
C««n  those  subjects  who  are  rcmaTkalily  good  visnaliicr*.  Tlint  Ihis 
)•  the  case  tends  toconlirm  the  fsct,  observed  by  Gallon,  that  persons 
dealing  with  highly  geneniliicd  or  abstract  ideas  habilnally  suppress 
any  mental  imagery  that  may  tend  to  arise  with  them,  and  thus  tb« 
very  tendency  disappears.  No  elaborate  forms  (ortbe  mental  arrange- 
ment of  number  was  reported  by  any  of  the  subjectR.  B.,  however, 
arrange*  the  month*  In  a  vague  circle  with  wiuieT  on  the  top  and 
■nmmcT  opposite;  and  C^..  who  has  *  color  association  with  all  words, 
letters,  and  figures,  ha*  extra  and  especial  colors  for  tbcseaaous,  which 
take  the  form  of  disks  arranged  on  the  circumference  of  a  circle. 
The  latter  fact  is  noticeable  because  the  subject,  apart  from  these  color 
associations,  visualize*  very  little. 

I.  ConslriKtivF  Imaginalion.  (a)  Mechanical  Imagination.  The 
test*  under  this  heading  were  two,  tbe  Magic  Box  and  the  Puule 
Watcb.  It  will  be  icmembcrcd  that  the  two  potutc  of  explanation 
whkb  tbe  subjects  should  have  given  l»  regard  to  the  first  were  the 
magnetized  pivot,  and  the  inner  mechauism  of  gearing  and  fly  wlicel 
connected  with  tbcsldc-arm  by  means  of  which  the  impnlse  was  given. 
The  explanation  of  the  Tuzzle  Watch  lay  in  the  connection  of  hand* 
and  work*  by  mean*  of  an  inner  gloss  revolving  disk  and  the  regula- 
tion of  the  relative  movement  of  the  hands  by  means  of  tiny  gearings 
in  the  central  pivot.  The  explanations  given  by  the  <liflcrcnt  subjects 
may  be  tabulated  as  foil  owe 
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Taslk  X. 


Mmgie  Box. 


PazsU  Watck. 


*A      B. 


G. 


V,  U,         No  nptBiHlJoa, 


tK       W.M. 


B.  R. 


L.  R. 


I.    MaentUxil  p<H4. 

3.    OoiFcd  uprf&ir  inaide  r«lcB*ed 


i,  AttrrR>t«Bl1ia£llon«nd  repul- 
sion by  elcciric  ciincnt  Ihrousb 
pivot- 

9.  KlKtiic  liallciy  isiide;  di-' 
cnit  cloted  bj-  Is»bi. 


I,    MagDiliHil  pIvM. 
>,    Bplnl  ipriiMt  loild*. 


I.    MaoDclInd  pli«t, 
*.   Bcou  kind  of  clock  woik  Id* 
■ld«. 


I.    MoBncUncd  pIvoL 
f.    CotrcdiprlnilnddttlKhlciied 
hj  palliotf  lever  out- 


I.    Atuactloa  ciettcd  Ibrouch  tld 
ol  the  box  by 

9-    A  nwjfDct  lniid«  mad*  to  novr 
■boul  f o  Ma*  way. 


rttd  bTpolbcilt.  bands  movtil  bjr 
magucUhiii,  corifrclcfl  Lu  Favor  ol 
KCcnd  bypoiheria :  a  plate  Dl  |U*« 
icvolvinic  wilh  bandt  and  a  lllll* 
ayitctn  of  coga  tor  (rIatiTe  moUaii. 


Pcrbaps  band*  were  nugneUaed 
In  >omc  uuknowa  way. 


I^rbapa  Ibe  bauds  wen  magnet- 
iavd. 


ThTCchypotlicicB.  Pint  wiiappr' 
lectly  canect.    Smnid  (wblcb  he 

6r«!crTtd).  Invj Bible  wit«  connoc* 
on,    Thltd  (pietcttcd  to  cltb«T). 
■DBgnelliaUoii. 


Tireinnit  gleiidists.oDpfeioW. 
inf  with  pivolof  nhluniehaod  aud 
olbei  wllb  boui  band. 


Ko  enplaiuUoa. 


Su|rre*ted  DBKoelltni.  hui  failed 
lOBC*  nowii  could  be  nude  lowotk. 


lu  tbe  first  test  Ibe  explBnatiOO)  gireu  by  £..  Jf.  A^..and  L.  R., 
kre  almoat  idenlical.  wbilc  thatof  B.  R.  is  similar  but  tnoie  iadcfinilc. 
T.  and  <7.  come  next  in  order  wilb  explanntions  wbicti  nbow  tbat  ttie 
correct  lil*a  b  nior«  Dcarly  ^raipcd  bj-  ibe  former,  while  ('.  M.  givea 
no  cxptnoalion  at  all.  In  tlie  second  test,  ^fi.,  after  giving  the  hypotbe- 
■1*  wliicb  laggcvled  iiacif  to  nearly  all  tbc  lubjccts  (magaetiam), 
cbanged  tbit  in  (aror  of  tbe  correct  esplanation :  while  W,  M.,  who 
gave  the  correct  cxplaaation  lirsi,  afterward*  preferred  to  it  two  oth«r 
erraneouv  bypothaM*.  B.  R.  gav«  properly  tbe  main  idea  of  ibe  ex- 
planation. A  noticeable  difference  in  the  report*  of  the  two  tr*tB  is 
that  /..^.,  wlio  gave  one  of  the  bc»t  explanations  of  the  Magic  Bos, 
could  ofier  do  toggestion  in  regard  to  the  Piuilc  Watch.  T.,  C,  and 
y.  iV.,  wboM  report*  were  on  tligbtly  diQcteiit  levels  in  tbe  first  test, 
■11  anggeat  tbe  tatnc  vague  hypotbcAis  in  the  second.  Taking  liito 
eOBalderation  tbe  reports  from  both  te«t«,  and  ctpeclally  tbe  lapse  on 
tbe  part  of  /,.  R. ,  Jt  may  be  said  iu  general  tbat  tbe  subjects  most  pro< 
flcicnt  in  mecbaoicnl  inventiou*  arc  S.,  W.  M.,  and  E.  R..  a  group 
which  colncIdM  with  that  cIbhsciI  id  a  previous  teat  as  beloaging  to 
the  matter-of-fact  or  scienti lie  type,  a  type  showing  analytical  leudcti. 
dca.  The  procea*  here  was  mainly  one  of  analysis :  tbe  coincidence  in 
the  gTOUping,  therefore,  is  one  tbat  migbl  have  been  expected.  The 
dkUllknlionof  the  subjects  into  two  groups,  with /;..  W.M..UiAE.R. 
on  the  one  side  atid  y.  M..  T..  C,  sad  L.  R.  on  the  other,  is  alto  a 
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grouping  occordiag  to  «cx.    This  majrhe  significant,  owing  to  tlie  fact 
tliai  mcQ  ar«,  ■•)  •  rule,  more  (■miliar  wltb  meclianicat  dcrices  than 
woucu. 
(b)    Literary  Inutgiiiatioo.    (■)  Dcrelopment  of  sentencea. 

Table  KI. 


i 

3«ateD»>  d«Tt lotted  Hilng  glvcii 

Sraltncci  df vctoptd  u&lng 
gWcu  vtllil. 

I 

iub«UAUvc». 

1 

Avcrmscquallly 
01  tht 

ATcnic  nnintxt 
Dl  iculenctA  d«' 

Asetnge  qualltr 
of  111* 

vclopvil  from  cmc 

veloprd  Irfiii*  one 

group  al  ■rordt 

wnleacefl. 

f^TDOp  of  *Drdi- 

ieoleticra. 

6. 

5- 

6. 

5- 

M    B. 

3-5 

S6 

3.6 

67 

1. 

4- 

1. 

4- 

O. 

5.8 

68 

5.1 

71 

«■ 

a. 

4. 

*. 

V.  U. 

4-5 

io8 

3-4 

"9 

S- 

6. 

5- 

6. 

r\  w.  M. 

3-7 

55 

1.8 

69 

7- 

7- 

7- 

7- 

B.  R. 

3-» 

49 

a-S 

54 

M    l^R 

3- 

49 

3- 

105 

3- 

4-4 

'■       »8 

1. 

t. 

1. 

t. 

T. 

6.6 

"3 

5.8 

133 

Table  XI  gives  aTerases  obtained  from  teu  esperinenta  with 
•ub^lnntives  and  ten  villi  Tcrho.  Iitc  minatcs  bcinif  the  lime 
allotted  for  the  derelopment  of  (»entetiecs  in  each  eiperlment. 
Tbc  columns  of  the  Table  headed  quality  demand  aonie  explana- 
tion. In  general,  quality  stands  lor  the  degree  of  ctaboratioi) 
of  the  sentences,  takiug  into  consideration  the  length,  rhetori- 
cal ionn,  and  especially  the  range  of  ideas  expressed  in  a  single  sen- 
tence or  in  a  series  of  sentences  formed  by  tbc  use  of  the  same  '  given  ' 
word*.  The  sentences  made  showed  three  distinct  degrees  or  stages 
of  elaboration,  which  may  be  designated  by  A,  B.  and  C,  and  smaller 
degrees  of  difierence,  Intermediaic  between,  or  shading  into  these, 
which  may  be  represented  by  the  symliols  of  j»/«ij  and  miuus.  Sen- 
tences iu  which  the  three  'given'  words  were  connected  into  aaentence 
by  the  use  of  as  few  words  or  ideas  «»  possible  were  claued  as  y1. 
Scoiences  which,  by  the  addition  of  supplementary  ideas,  were  more 
complete  and  definite  in  tbemulves,  or  wiiich  implied  a  context,  were 
GlatHd  as  R:  while  Cwas  taken  to  di-sigostc  those  sen tencen  in  which 
the  ideas  were  still  further  supplemented,  and  the  literary  form  was 
corresponilingly  of  a  somewhat  more  elaborate  character.  For  con- 
▼enience  tn  making  arerages,  a  numerical  ralne  was  placed  upon  e«cli 
of  these  symbols  as  follows:  ^=30.  v<— =4«  «wd  /*+=6o;  ^=100, 
a— =80 and  B+-iio:  C^too,  C— =160  and  C+=i4o.  According  to 
this  evaluation  it  will  be  seen  from  the  Table  that  B's  sentences  from 
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tubfrUntivcs  ATcrage  in  (juality  betwceu  A  and  A+,  and  hi*  •cntCDCca 
from  verlia  nvenige  between  A+  and  B — .  The  other  numbem  nnder 
■qiislily'  are  to  be  simiUrly  inlcrprclml.  An  iiiMAiice  of  a  srmctice 
nnder  each  of  the  thicc  main  headings  maj-  aen-e  to  make  the  dittiuc- 
tioD  bctwcca  them  mote  apparent. 

Sentences  formed  by  the  u»e  of  tbc  subatautlTea,  citizen,  Martt, 
deeree. 

A.  "Decree*  arc  made  forcitizcni  not  (or  honct."  (The  conceclum 
of  the  wonld  here  is  >iiiiplc  nml  mcchiinica).) 

B.  "That  stalwart  citiieo  on  the  (treat  gray  hot»e  U  a  man  to  b« 
tinMcd  vith  the  decree."     (Thiit  implica  a  concrete  sHaation.) 

C.  "All  the  well-to-do  cillMmft  of  the  vllU^e,  each  mounted  on  a 
horse,  rode  through  the  atreets.  proclaiming  their  disaatisfaction  with 
the  Dcw  iiccrec."     (A  ailuittion  in  here  more  fully  outlined.) 

Abriel  glance  at  Table  XI  ihows  two  things:  first,  that  «T«ry  lub- 
Ject  overages  fewer  sentenceii  composed  from  '  given "  verbs  than  from 
'glvtii'  tiUbKtBQtivc* ;  and,  secondly,  that  every  HDbjcct  avcragea 
higher  in  quality  in  the  latter  than  in  the  former.  The  reason  for  both 
facts  lies  in  the  greater  definiteoess  with  which  the  s uhstantives  deter- 
mine the  Mntencea:  It  is  comparatively  eaay  to  make  numerous  Mn- 
tcDCc*  from  deSnitc  substantives  by  changing  the  verbal  connections, 
bnt  it  is  dlflictih  thu«  to  change  the  entire  character  of  the  dJHercnt 
•cntcuce*.  The  order  that  subsists  among  the  individuals  in  regard 
to  number  of  sentences  is  the  same  under  substantives  and  under 
verbs,  while  the  order  in  respect  to  qnality  is  likewise  the  same  andcr 
the  two  headings.  If  the  order  under  uumher  and  under  qnalitj 
be  compared,  it  will  be  seeu  that  for  three  subjects,  7"..  i. /?..  and  ^. 
H,,  the  order  remains  the  same,  at  i,  jand  7  respectively,  both  lor 
SBbstantivesaDil  for  verhs;  while,  tor  the  other  subjects,  the  order  Is 
not  radically  changed,  In  general,  then,  the  subject*  who  mode  the 
most  sentences  also  mode  the  most  elaborate,  and  those  who  made  tbv 
fewest  sentences  made  also  the  simplest  and  most  un  imaginative.  If 
the  sQhjccts  arc  grouped  according  to  their  order  in  regard  to  namber 
and  also  in  regard  to  quality,  the  groups  will  be  found  to  agree  with 
those  observed  under  the  Method  of  Blots.  The  group  which  there 
showed  a  tendency  toward  cODStructire  imagination,  here  show  UK 
same  tendency,  by  their  superiority  in  constrncting  sentences  both  a« 
regard*  number  and  quality ;  while  those  who  there  showed  a  compar- 
ative lack  of  that  tendency,  here  manifest  the  same  characteristic  by 
their  lower  rank  in  the  construction  of  sentences.  Within  the  con- 
Strnetivc  group  T.  has  in  this  test  advanced  to  tbc  Grst  place,  showing 
that,  to  her  mind,  words  possess  a  snggestivcness  superior  to  that  of 
mere  visual  outlines. 

(1)     Development  of  a  theme. 

The  only  quontitatirc  estimate  that  con  be  satisfactorily  made  in 
this  test  is  tbc  average  number  of  words  which  a  subject  uses  in  the 
development  of  a  theme:  the  namberof  words  corresponding  ronghly 
with  the  number  of  ideas  presented.     The  average  number  of  words 
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■•ed  by  tbe  ratioiis  MbjecU  ia  dcvelopin];  Ibree  Ihcmu  by  DtmtiOB 
or  dcMripllou.  sud  three  by  cxpositiou  aic  given  tielow. 


NV 


tablh  xn 


m    ^ 


B. 

G. 

V.  M.  j  W.  M. 

K.  R. 

L.  R. 

T. 

K«  mill  an 

llOD. 

7- 
i»4 

5- 
«5S 

a. 
'79 

3- 
"74 

6. 

150 

I. 

359 

1- 
«73 

ExpailUon. 

7- 
94 

5- 
138 

3- 

4- 

"47 

6. 

t. 

333 

1. 
l8« 

It  BBV  berc  be  seen  tfaat  all  the  inbiects,  save  one,  write  loiiKer 
tfaemc*  on  imaginHtive  topics  tbnn  onlhoae  retguiriiig  tbe  treatment  by 
exposition:  that  is,  tbe  topics  which  have  to  do  with  concrete  thing* 
giccin  to  lend  thetn^elvei  to  more  ipoiitancous  expression  than  do  Ibc 
topics  which  involve  the  activity  of  the  more  purely  intellectual  pro- 
cesses. Z*.  forms  the  marked  exception.  To)udgcfrom  ttaclcuKtholber 
tbetncs,  those  of  exposition  seem  to  be  composed  with  ev«n  ]{TC«t<r 
readiness  than  tbe  narratives.  Tbe  order  snbsisting  among  the  indi- 
vjdaals  in  regard  to  length  ol  themes  is  slightly  different  in  the  two 
kinds  of  writing.  This  is  dne,  however,  to  the  exceptional  diflcrence 
it)  length  oil  the  part  of  T. ;  if  this  were  left  out  of  aecoutit,  the  order 
among  the  subjects  would  remain  the  same  in  the  two  cases.  A  compari- 
son of  this  order  with  that  in  regard  to  the  avetage  number  of  sentences 
GOtislriicted  by  the  different  subjects  (ace  Table  XI)  shows,  as  tbe 
most  striking  difference,  that  here  If.  M.  1ms  advanced  to  a  position 
in  the  first  group,  while  (7.  has  (allea  from  the  second  to  the  fifth 
place.  There  ari-  aUo  smaller  differences  in  the  order  among  the  in- 
dividuals in  the  two  groups.  These  alterations  in  tbe  order  arc  not 
of  themselves,  however.  sutScleiit  to  warrant  a  change  in  the  clarifi- 
cation of  the  individuals  by  imaginative  type.  TbC(|ualitative  differ- 
ences in  the  themes  must  also  be  taken  iuto  account. 

Narration  and  description  deal  with  panicalor*.  not  with  gen- 
eralliatiou.  This  imposes  on  both  tbe  same  task  of  seeking  out 
those  parts  and  characteristics  of  tbe  object  which  arc  most  indi- 
vidua],  most  unlike  those  of  the  class  to  which  it  belongs;  all  the 
details  chosen  ate  selected  with  a  view  to  bringing  out  this  unique 
Clurocler  of  the  whole  object  or  event.  The  material  is  concrete,  tbe 
proceaa  ia  mainly  synthetic.  Exposition,  on  tbe  other  hand  is  invcn- 
tlou  denting  with  notions  or  generalixed  ideas:  its  bnsiness  is  to  set 
forth  the  meaning  of  things,  to  make  clear  their  natnrc,  scope,  aud 
relatione.  "  Exposition  is  thus,"  in  tbe  words  of  Prof.  Genung,  "  tbe 
llandmaid  of  all  accurate  and  clearly-cut  thought."  Natration  and 
description  demand  viridnesa  or  pictnreaijucness  of  diction,  and  a 
certain  dramatic  force :  exposition  calls  only  lor  cUonies*  and  sim- 
plicity. 

JOVRNAI.— 4 
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An  attcativc  pcrtiRfil  of  Oic  particular  Uiemes  niider  coiiaidrratlon 
with  the  Hbove  qusli&catiotiH  in  mind  showi.  in  regard  to  the  iinagiD- 
AtiTc  theme*,  coniitant  individual  dilterences,  /,.  ^.,  7*.,  and  /''.  Af. 
here,  as  before,  belonging  lo  the  couslruclivc  type,  exhibit  in  the  bjgkest 
degree  the  rc'iuiaite  qaalilies  of  coucieleness,  Tivldiiess,  elc.  B.  and 
C.  seem  to  be  on  Hubttantially  the  same  level,  their  thcmea  beittt;  leM 
vivid,  more  mntler-oE-lact,  with  ■  tendency  to  gcoeraliie  the  scene  or 
CTCBt,  and  with  very  slight  emotional  coloring ;  the  themes  of  £. 
fi.  and  fV.  Jff.  show  these  characteristics  to  >  ruore  narked  degree. 
The  other  set  of  themeii,  those  dealing  with  exposition,  gives  little 
clue  to  individual  difference*,  partly  bccauiie  the  topics  thenisflves 
arc  not  surhasloR'tmllof  very  vridc  choice  in  the  matter  ol  trcaltnent. 
and  partly  because  the  loug  coume  uf  intellectual  training  which  all 
the  aubjcct*  bad  cntoycd  tended  to  IcKsen,  in  thil  sphere,  the  differ- 
cnce«  due  to  mental  constitution. 

(}>    Choice  of  Topic. 

Table  XIII. 


"8 

55 

5l 

II 

si 

■2  =  0= 

a  - 

111 

h 

Si 

4w 

Pit 

& 

^.Jl 

i^ 

3    S 

i 

i 

z> 

n 

»^  B. 

X 

X 

X 

X 

X 

G. 

X 

X 

X 

X 

X 

V.  M. 

X 

X 

X 

X 

X 

fAW.  M. 

X 

X 

X 

X 

X 

^^E.  R. 

X 

X 

X 

X 

X 

L,  R. 

X 

X 

X 

X 

X 

T. 

X 

X 

X 

X 

X 

TlAlo  Xltl  shows  the  Ave  topics  chosen  by  each  of  the  different  in- 
dhrUMta  from  the  ten  given  topics,  five  of  which  were  (or  intngj native, 
and  five  for  expository  writing.  The  results  are  chiefly  interesting  in 
their  collective  character.  All  the  subfccts  showed  n  prefeTcuee  for 
thc  second  cIsM  ol  topics,  the  number  of  these  chosen  by  all  the  inb- 
jecu  being  almost  twice  as  great  as  the  number  of  iniaginatirc  topics. 
The  nsuat  proportion  in  the  choice  of  imaginative  to  expository  topics, 
a*  shewn  in  the  table,  is  i :  3,  the  only  exceptions  being  in  the  cases  of 
O.  and  i..  R..  whose  proportion  Is  1 ;  4.  The  imaginative  topic*  least 
often  chosen  are  those  which  make  severest  demands  upon  the  imsgin- 
ation  of  the  writer.  That  two  of  these  least  popular  topics  were 
selected  by  the  three  subjects  who  have  been  clashed  as  showing  lesa 
constructive  imagination  than  the  others  is  worthy  of  cote.  This, 
together  with  the  fact  that  of  the  subjects  who  choM  the  larger  pro- 
portion of  expository  topics,  one  has  always  been  classed  with  the 
constractive  type,  and  the  other  has  usually  been  so  closacd,  scenit  (o 
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Indicate  that  m  particular  power  of  imsKitiation  or  comparatiTe  lack 
ol  it  doca  not  necessarily  imply  a  pr«r«rvDCC  for  or  af^inm  lb«  cxrr* 
ctae  of  tliat  power  in  a  ^ven  caae.  Taste*  and  nbllitit*  are  not  alwnyji 
co^dinatc. 

The  modification  of  tlie  last  two  te*ts  giventomeinbeisof  the  Junior 
cla&s  show  likcwiftc  a  utroDg  preference  for  expository  aubjects  over 
itiiHK'native :  two  aubjects  only  choac  the  latter.  The  outlines  for 
essaya  which  accompanied  the  topica  chosen  were  not  sufficiently 
dkerae  in  character  to  form  a  baala  for  classifying  the  indjviduata. 

IV.    Mltntion. 
I.    Degree  of  Attention,    <«)  Cancellation  of  vowels. 
Tabi,k  XIV. 


FaK«  *<t>i  SpaduE. 

Pain  wtttMot  Spaetnc. 

m 

rercenUfe 

Prtcrntare 

PBfceot- 
Bmr. 

twm 

al  Brrar  rc- 

Pcmntase 

Time 

of  Error  re- 

(aet.)- 

dactd  lo 
mean  lime- 

ol  Hitot. 

(ate). 

duced  l» 
mean  limer 

t\  B. 

8.7 

189 

^-8.6 

4- 

6.1 

311 

s-s 

G. 

9.0 

314 

94 

3-4 

373 

r  4.0 

i.a 

V.M. 

3-9 

196 

I.I 

300 

fi  W.M 

ij.i 

"75 

5- 

10.1 

9-3 

.98 

'■   8.3 

t^  K.  R. 

1 1.9 

.98 

6. 
"■3 

1- 

i.S 

»6 

'■' 

L.  R. 

18.3 

196 

18.8 
I. 

3.0 

8.3 

114 

7-9 
1.8 

T. 

3.6 

r64 

a.o 

J09 

Table  XIV  ahows  that,  in  the  case  of  every  aubjcct,  the  time  neccv- 
lary  10  cancel  a's  from  pages  without  spacing  exceeds  that  for  page* 
wltb  apacing,  but  that  the  percentage  of  error  in  the  former  is  I«»a 
tban  in  the  latter.  That  is  to  say.  the  deuands  upon  the  attentton 
were  greater  in  the  pages  where  absence  of  spacing,  punctnation,  and 
capiialiialion  necessitated  the  perception  of  each  letter  as  a  unit. 
The  separate  direction  of  the  Bllcnlion  upon  every  tetter  required 
more  lime  than  (he  perception  of  the  letter*  grouped  into  words,  with 
tba  added  process  correspooding  to  the  question,  "  Does  this  word 
contain  an  a?":  but  it  also  insured  greater  accuracy.  The  aasoclatlve 
process  indicated  by  the  <|uc*tioo  might  easily  be  crowded  out  by  tbe 
more  interesting  associationa  called  up  by  the  meaning  of  tbc  worda 
and  sentences.  Distractiou,  then,  operated  in  the  case  of  proof  page* 
to  increase  the  percentage  of  error,  while  in  the  pages  without  spacing 
the  increased  difBculty  of  perception  caused  au  increase  iu  the  time 
necessary  to  perform  the  task. 
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The  redaction*  ia  tlic  third  uid  sutb  coIddidc  of  ibe  Table  were 
mndc  in  ordei  to  get  >  relative  estimate  of  tfae  indirldBat  whicli  kbould 
take  accoant  ol  both  ijnickticM  and  accuracy.  The  aMamptioD  nude 
ia  tbat  Id  a  given  ludiTidaal.  mainiainlng  aeonttaot  degree  o(  attca- 
tioti  while  doing  a  piece  o(  work,  the  percentage  of  error  U  inversely 
propoftional  to  the  time  taken  (or  the  work.  IToder  this  Bssumplioa 
the  percentage  of  error  of  each  sabjcct  was  reduced  toa  common  tltne, 
tbe  tncan  of  the  time  (or  all  subjects,  and  thn*  all  individual  diSer- 
ence»  were  reduced  to  terms  of  error.  The  order  of  iudividnala  ta 
regard  to  this  error  is  diSerent  in  the  different  kinds  of  pages.  E. 
R.  risca  from  the  sixth  to  Ihc  third  place  when  the  distraction  doc  to 
the  sense  is  removed :  B.  and  W.  M.,  however,  are  <N>mpara lively  lower 
in  rank  in  Ihc  second  class  of  pages  than  in  the  first-  Other  diver- 
gences of  order  are  more  alight. 

In  the  fim  half  of  the  Table,  we  find,  apparently,  three  groaps:  T. 
and  y.  M.,—B..  C.  W.  M,  and  B.  R.,~L.  R. :  in  the  second  half,  alto 
three  groopa:  T..  V.  .V.  and  £.  R..—B.  and  G.,^L.  R.  and  IV.  M. 

(b>  Comparison  of  ease  (eslimaled  tiy  rapidity)  in  rcadingapagc 
of  concrete  description  (wiihoat  spacing,  etc.,)  and  ■  similar  p«tge  of 
exposition  of  abstract  thought. 

TABtK  XV. 


U 

IVl 

re. 

B. 

G. 

V.  U. 

W.  M. 

E.  R. 

I«R. 

T. 

cvacrelt  ;mkt. 

5. 
m,  ■. 

4-38 

6. 

IB.  0. 

7.la 

a. 

3.10 

4- 

Du  a. 

i-40 

7- 
n. 

3- 

m.  a. 

3.  JO 

I. 

m   ■ 

»aj 

Ttaeol  reading 
•biliael  pagc- 

5- 

BL  ■. 

336 

6. 

m.  *. 

1. 

la.  ■. 
3.48 

3- 

m,  s- 

3.44 

7- 

6.4S 

4- 

n.  ■■ 

3-5 

I. 
S.3 

Table  XV  shows  thai  in  tbe  case  of  every  Individual  the  time  (or 
reading  llic  abfitract  page  was  less  than  that  required  for  the  concrete 
page.  There  ore  several  reasons  why  this  should  be  the  case.  The 
practice  gained  by  readini;  tbe  concrete  page  was  of  assistance  in  read- 
ing tbe  abstract  page  whicb  came  after.  The  absuacl  page  bad  fontc- 
whal  fewea  word*  (j4o)  than  the  concrete  page  (376),  and  also  longer 
words,  which  are  eaaier  to  distinguish  than  sequences  of  short  wordft. 
Moreover,  a  considerable  nu  mbcr  of  tbe  longer'words  in  tbe  abstract  page 
occarredseveraliinics.e.f  ..such  wordsas 'philosophy,' ' thought, "ab- 
•olntc,'  'consciousness,'  etc.  It  cannot,  therefoie,  be  said  that  tbe 
anperior  rapidity  of  reading  tbe  abstract  pages  is  altogether  caused  by  a 
higher  degreeof  attention  resulting  from  the  greater  interest  excited  bj 
the  □aluieoftbe  thoiiglit.  The  order  of  the  subjects  in  regard  10  rapid- 
ity of  reading  is  almost  the  same  in  the  two  pages ;  the  only  change  in 
orderbcinginibccose^of  lf..V.BDd/..^..whose  rank  alters  from  fourth 
and  third  to  third  and  fonrlb  respectively,— indicating  that  W.  M. 
fonnd  tbe  abatract  pMge  relatively  easier  to  read  than/..  R.    Tbe  order 
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of  individuals  as  Men  in  Toblc  KV  anil  in  tbe  tbinl  and  siilb 
coin la Da  of  Tabic  XIV  arc  Uardlycompaniblc,  since  in  tbc  former  HO 
cfUmate  is  tnade  o(  tbe  corrcctncM  of  the  rcadiug.  UorcOTCr  tli«  r«- 
lulu  in  Table  XV  are  made  oat  from  single  experimeuts,  while  tho(« 
in  Table  XIV  represent  tbe  canceling  of  s'a  from  cigtit  pages  with 
spacing  and  Gve  page*  without  spacing.  The  latter  re«ults,  therefore, 
have  jircBlcT  validity. 

We  regret  that  tbe§e  two  tests  shoald  be  so  bate  of  results,  since 
Iber  promise  (if  more  tlcilfullf  performed)  to  yield  indicatlona  of 
prime  iiuportaDce  as  to  tbe  iiiakc-iip  of  tbe  individoul  coDa<rtou>ineaa. 
Wc  had  expected  to  discover  iadividual  differences  of  much  more  defi- 
nite character  and  niuchgrenteiaaioiint.  The  teals  aeldeiitly  Involve 
procewesof  a  highly  complex  nature,  and  the  conditions  must  be  very 
carefully  regulated  if  reliable  results  are  to  he  obtained. 

i.  flange  o/aUention.  (a)  Writing  letters  vhile  reading  a  pasiage 
of  ten  line*. 

TAnLH  XVI. 
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r^ 


,  — ■•_ 

Niinibcrol  LeUtii  Wttltcu. 
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■  St. 

id. 

3d- 

4th. 

5lh. 

A. 

A.  B. 

A. B.C. 
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B. 

a. 

s. 

38 

a. 

42 

B. 

50 

s. 
"3 

47 

61 

78 

91 

s. 

85 

7- 

■94 
3. 

■3 
5. 

■45 
4- 

-'3 
3- 

.10 
6. 

■57 

C. 

9a 

31 

31 

11      10 

>9 

34 

3» 

40 

6 

V.M. 

a? 

30 

30 

30      50 

40 

5« 

57 

46 

31 

W.  M. 

>6 

a? 

a? 

37 

»9 

a? 

3S 

36 

•3 

3 

£.  R. 

a: 

a? 

>9 

^ 

3« 

31 

40 

48 

to 

4 

L.  K. 

33 

n 

1« 

n   37 

4> 

44 

Sf 

1« 

"5 

T. 

3J 

29 

y> 

31    39 

36 

40 

45 

as 

I 

.08 

Table  XVI  is  largely  self -explanatory.  The  time  of  reading,  in  gen- 
eral, increases  with  the  complication  of  tbe  accompnnring  acts.  The 
amount  of  this  iiicrcate  varies  greatly  in  different  individuals,  The 
number  of  a,  b's  is  greatertlian  the  number  of  a's.  but  not  turicessgreat; 
and  the  number  of  a,  b,  c'6  is  gTi.'nler  than  the  iiuniberof  a,  b'a,bitt  uot 
tbio!  limes  as  great  as  the  number  of  n's.  That  is  lo  say.  it  is  more 
di&culttowriteab  repeatedly  while  reBdiiiK  Ihati  to  write  a  simply,  but 
the  sc(|uet)ce  t>elween  tliesir  two  letters,  a  aud  b,  is  so  eaay  and  tiaturat 
that  it  is  not  twice  a*  difScult  to  write  the  two  tetters  as  to  write  the 
Oa«;  Bsnbject,  therefore,  always  ectsdown  in  the  aggregate  more  letters 
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when  required  to  repent  a,  b  ttutti  when  writttig  a's.  The  cua  Ift 
•imilar  with  •.  b.  e.  The  conditions  kr«  dtflMcnt,  bowevcr,  in  regard 
lo  ttit  ■IpUftbei,  There  the  number  of  chur^cterB  and  th«  s*(jucuc*« 
arc  fO  Kreatly  Iticrc&Hcd  tlini  tlie  tola!  niiinberof  letters  written  U, 
ill  t«vrra]  cairs,  less  tliuii  tlic  Dainber  of  a'H ;  and  even  where  the 
number  of  lettcn  is  not  less,  the  time  taken  for  the  reading  nod 
writing  Is  incieascil.  The  extreme  complication  of  the  acts  accom* 
panying  the  rending.  In  the  case  of  writing  the  alphabet,  tends  to 
dialraci  the  attention  from  the  reailltif;,  thus  lengthen  in  k  the  time  of 
rtsdlug,  and  to  cause  a  decrease  in  the  total  number  of  Icttere  written 
dnriog  the  reading.  Souieilmes  one  effect  prcdominnlcs  over  tbe 
Other:  in  S..  e.g-h  is  the  len^-tbcningof  the  time, in  T.  the  deercaM 
in  the  number  of  letteri.  The  lost  column  but  one  of  Table  %Vl  gives 
the  amount  of  incieasv  of  the  time  (or  the  fifth  rending  over  that  for 
th»  first  (or  normal )  reodiag.  The  h»«  column,  giving  the  proportion 
at  tbU  difference  of  lime  to  the  number  of  Icttcrt  of  ihe  alphabet 
wrktcu,  indicates  the  degree  of  simultaneity  (if  tbi»  exprcfislon  be 
permitted)  of  the  two  act*.  The  smaller  the  iticrease  in  lime  and  the 
greater  the  number  of  letters  written  the  smaller  is  the  proportion,  and 
the  more  nearly  aimnltancoun  Is  the  performance  of  the  two  act*. 
The  order  of  the  individuals  lu  regard  to  range  of  attention  as  thus 
Indicated  in  the  taut  column  of  Table  XVI  doca  not  corrcipond  to 
any  previous  granpiug  of  the  subjecia. 

V,    Ohsfrvalion :    PiscrimtHation. 

I.  PacripiioHt  0/  Pifturfs.  Of  the  two  pictures  used  It)  thcM 
testa.  "Tbc  Golden  Wedding"  and  "The  laterruplcd  Duel,"  the 
former,  to  a  greater  degree  than  the  letter,  gave  reauUa  which  varlc*! 
from  one  individual  to  another.  The  first  picture  possessed  far  more 
detail,  ibe  composition  was  less  siraplc,  and  the  interpret  at  ion  was 
SOtnewbiit  leas  obvlotin.  The  descriptions  of  the  "Golden  Wedding  " 
show  that  the  observation  ol  the  snbject  may  be  primarily  directed 
lo  the  paiticnlnr  objects  or  detaila  of  the  picture,  or  to  the  general 
arrangement  ol  the  objects,  that  is.  tbc  composition  of  the  picture,  or 
to  the  meaning  of  tlie  picture,  tbe  story  which  It  conveys,  tlie  detaila 
obaerred  being  such  ai  lead  up  to  thti  interpretation,  or  explain 
and  apply  the  interpretation  which  is  given  Urst-  Tbe  dlfiereiit  ways 
in  which  the  same  picture  appeals  to  the  various  indlvidnala  indicate 
dlficTcnccs  in  mental  constitution.  The  appeal  may  be  prifflarlly  to 
tbc  intellednal  scllvitles  of  perception,  or,  through  perception,  to 
the  imagination  and  feelings.  The  descripliona  written  by  K.  .V,,  I.. 
R.,  and  T.  give  prominence  to  ihc  interpretation  of  the  picture,  bat 
differ  in  use  of  detail*.  In  tbe  case  of  V.  M.,  the  details  are  fairly 
numerous,  concrete  in  their  nature,  and  seem  lo  be  carefully  chosen 
with  a  view  to  substantiating  the  iutcrpretation  ;  in  that  of  L.  K.,  the 
detaiU  which  arc  abundant  and  minute  are  given  first,  and  then 
followed  by  an  interpretation  of  tbe  whole.     In  T.'s  description  the 
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rtctail*  are  Icm  specific  id  characteT.  The  account  of  tbe  picture 
given  by  G.  coataJiis  h  Kcnernl  Inlet pTClfltloii.  %  inentioQ  o(  two  or 
Ibicc  promiscDt  figures,  «ii<l  ■  gcoersl  arrangcaient  o(  tbe  groapH  ot 
people.  The  docriptions  of  E.  R.,  W.  M.,  and  S.  arc  characterized 
by  entire  abfionce  of  interpretation ;  but  these  Bubjvct*  alio  vary  in  the 
use  of  detail.  E.  R.  bad  no  Tccollcciion  cf  the  compo«)tian  of  the 
picture  at  all,  and  mcnltooed,  therefore,  only  a  few  objects  in  the 
form  of  an  eDumeration.  B.'t  description  contaiiis  mention  of  a 
Large  number  of  personti  and  obJecU,  but  fslla  to  give  any  clear  idea 
of  the  GowpositloD  of  the  whole  \  while  that  of  W.  M.  coutuius  less 
detail,  but  conveys  a  somewhat  more  complete  ides  of  the  total  sceac. 
Tlio  wbole  number  of  different  objects  (including  persons,  (urnilutc, 
ntensils,  etc.,)  mentioned  is  ao:  tbe  nnmbcr  of  tliese  spccificnlty 
referred  to  in  one  dcseription  raricd  according  to  the  Judividiial,  (rosl 
6  10  13.  W.M..E.  A-.,  and  /■.  mentioned  6:  C,  i ; '('.  M..i;B..it\ 
ami  /..  R.,  13.  There  was  «  coiisidcrnltic  variety,  therefore,  in  the 
olijecti  selected  for  mention  by  the  dificreat  subjects. ~Iu  the  "  In- 
tertnptcd  Duel  "  the  total  number  o(  dilfercnl  objects  luciitioned  was 
15,  and  the  proporlfon  of  these  objects  named  in  the  dilterent  descrip- 
tions was  much  larger  than  in  the  case  of  the  other  picture.  S  and  la 
were  the  limits  of  variation.  C.  W.M..  and  T.  nsmeil  11 :  B.  II  :  K. 
^.,  to;  and /..  A'.,  8:  £.  #.  failed  to  recall  the  picture  at  all.  Since 
the  scope  far  selection  of  objects  was  in  this  picture  more  limittd, 
the  descriptions  of  the  diScrent  iudividaals  were  more  similar  in 
cbaracter.  Tills  similarity  was  further  ctilianced  by  the  fact  that  the 
picture  so  plainly  revealed  tbe  subject  it  was  intended  to  represent, 
the  result  bcinK  that  an  iutcrprctaiioii  of  the  picture  wa»  (-ivcn  by  all 
(£.  R.  excepted),  though  that  of  L.  R.  was  erroneous,  owing  to 
her  failure  to  observe  the  minor  group  in  the  picture.  The  indjeidDal 
dificrtnces obserrablc  in  the  descriptions  of  the  "Golden  Wedding" 
tend  to  become  neutralised  in  the  "  Interrupted  Duel "  by  the  |[reater 
ttse  of  interpretation  on  tbe  part  of  B.  and  W.  At.,  and  a  somewhat 
less  use  of  it  by  L.  R.,  T.  and  G.  In  V.  M.,  however,  the  tendency 
to  interpret  is,  if  anything,  cwphasisad,  and  her  description  takes 
Ibe  form  of  a  narrative,  explaining  the  situation  portrnycd  in  tbe 
picture.  Ki>r  the  reasons  assigned  above,  the  "Golden  Wedding" 
is  tbe  picture  better  suited  for  a  test  of  this  kind.  The  results  from 
it,  therefore,  may  be  accepted  as  revealing  more  characteristic  differ* 
ences  in  the  individuals.  These  results  arc,  as  a  matter  of  fact,  in 
aubttantial  agreement  with  those  obtained  in  the  tests  for  imagination. 
a.  Oburvalion  0/  Colon.  In  this  test,  Jt  will  be  remembered,  the 
subject  was  not  given  full  informntion  before  the  begiciuing  of  the 
expcnmeni-  It  was  only  after  he  had  looked  at  the  card  for  the 
StHtc'l  time  (five  seconds),  that  he  was  requested  to  name  all  ilic 
prominent  colors  on  the  card,  with  their  respeclive  sitnalions.  As  tbe 
•z  peri  men  t  could  not  be  repeated  under  precisely  the  same  condillons, 
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Vat  test  wu  given  but  once,  and  the  results,  therwfore.  may  not  be 
»tich  w  irould  be  pT«cfsely  con6rined  by  further  testing. 
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G. 
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37 

0 

0 

37-a> 
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6a.S 
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61.S 

6J-S 

a 
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3- 
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0 
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The  rMiiltit  RTC  liitrTe9lii)£  an  oliowlii^  that  the  stil>iccts  who  srf  the 
beil  vUuattiers  ob»ervc(l  thi:  colors  and  the  place  Ihej-  of^ctipied  in  the 
picture  Iru  well  tbnn  did  ot hero  whose  mciiliil  iiiingi-i>  oie  predomi- 
n«(itl)'  in  some  other  sense  department.  £.  A".,  however,  who  proved 
to  have  the  fewest  Hlld  (ttintest  rlRUni  iiiia];e>,  seeiued  here,  an  in  the 
preTJous  experiment  with  pictures,  lo  have  the  le«8i  power  of  repro- 
dncing  Tisnal  imprciuionii.  Since  the  tftmc  subject  nhowcd  relntiTcly 
■BDch  greater  facility  in  the  reproduction  of  letters  nod  figures  under 
the  method  of  procedure  wilh  knowledge,  it  i*  probable  that  in  the 
case  of  the  pictures  Attention  wa>i  uol  sufficiently  aroused  to  enable 
lti«  subject  to  form  verbal  auociations  with  the  visual  impression*. 
If  lhe(«  associations  had  beeu  formed,  especially  with  the  colors, 
which  were  so  few,  they  could  banlly  (ail  to  be  recalled  so  soon  atler 
tbetr  (ormaiion.  It  is  to  be  further  obscrTcd  that  the  order  indicated 
in  the  last  column  o(  Table  XVII  docs  not  agree  with  the  order  in 
regard  to  particular  objects  mentioned  iti  connection  with  cither  of  the 
pictures  of  the  prc?ious  tests.  The  general  grouping  of  subjects, 
hoicever,  ii  somewhat  similar  10  the  tvro  cases,  if  descriptions  of  pic- 
ttirra  are  considcreil  in  respect  to  their  total  merit:  the  chief  diHcr- 
eoces  being  that  6*.  and  W.  .V.  have  in  Table  KVIl  advance*!  Irom 
their  farmer  positions.  Iliis  fact  may  be  of  significance,  when  it 
is  remembered  that  these  two  subjects  excelled  in  the  memory  of  un* 
connected  visual  imprcuions  ( letters  and  words}. 

J.     Diuriminalion  0/  SyHonyitii. 

The  discrimiuatiouB  were  marked  in  regard  to  quality  according  to 
the  scale  of  A.  IJ  and  C,  as  described  under  the  test  of  Uevelopment 
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of  Sentenoes, — quality  in  this  cue,  1iowev«r,  •igQitying  the  degree  of 
clduneas  cod  complctcueHS  of  a  diKtiminatioii.  C,  here  ks  bfrlorc, 
signifiri  the  highest  qunlily.  The  reaulti  of  the  >vetiigc«  of  the 
numciicBl  values  );ivcii  to  the  lUncriminatiouii  of  the  diflercnt  subjects 
iDKke  it  appear,  ax  (leeD  in  the  Table,  that  the  value  of  S.'i  discrimina- 

Table.  XVIII. 


} 

Dl  QMfUBlllia- 

dons. 

Avenge  leni^lb 
of  ditcttinlniii 
Uoa>  (amrdi). 
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^^  B. 

1. 

7- 
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6. 

0 

3- 

14 

G. 
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30 

0 

3 

4- 

3. 

a. 

V.M. 

6.         '' 

S4 
4- 

s 

17 

^W.M. 

7« 
7. 

44 
5- 

0 

3 

W«.   E.R. 

77 

3- 

36 

0 

3 
1. 

L.  R. 

'03 

6S     . 

0 

44 

1. 

3- 

4- 

T. 

"' 

49 

0 

S 

ttODD  BTerage  about  midway  belwceo  B —  and  B,  that  of  G.'s  between 
B  and  B+>  and  »o  on.  The  rcmaininK  column*  of  the  Table  are  «elf- 
rxplanatory.  The  limits  of  Tsriation  in  qnatity  (or  thediftercat  «ub- 
jecls  the  Table  show*  to  be  very  narrow.  The  lowest  quality  (76)  ii 
aliDOti  R— ,  and  the  hi){he>it  <  1 19)  i<  JurI  leu  tbaii  B+-  The  tendency 
of  ibe  fisst  iralniug  of  all  the  siil^jects  was  towHrds  cultivation  of  the 
power*  of  intellectual  discfimicntioQ.  Theie  is  no  strongly  marked 
parallel  lietwccn  clearness  aud  completeness  of  the  dUcrimlnatlon, 
and  number  of  words  ased  in  iti  expre&sion.  G.'s  discri  mi  nations  are 
notable  for  clearaeso  combined  witb  conciseness  of  stnicmcnt ;  for 
the  TCftt,  there  seems  to  be  a  slight  balance  of  clearness  in  fsvor  of  the 
longer  disciiminniions.  The  tendency  to  illustrate  the  thought  by 
means  of  concrete  examples  is  shown  inost  strongly  in  /..  >?.,  K.  M., 
and  S.  Of  these  the  two  former  have  exhibited  the  ume  tendency 
toward  the  coBCtetc  in  the  devclopmcm  of  Ihemcs.  On  the  whole, 
this  test,  like  thai  of  the  development  of  the  topioi  lor  exposition,  is 
of  Miacwluit  too  Keneinl  a  cfanraciet  to  bring  out  Individual  difier- 
enees  in  regard  to  those  activities  in  irbich  the  «ub|ect*  most  resemble 
each  other  by  reason  of  their  previous  training  and  of  the  tendencies 
which  lend  to  the  choice  of  this  training. 

The  discriminations  of  synouyms  by  members  of  tbc  Junior  class 
were  more  uneven  in  quality :  but  the  presence  of  aconsiderable  num- 
ber of  excellent  discriminations  tcuilcd  to  bring  ibe  mean  value  f 01 
the  Junior  student*  very  nearly  to  that  of  the  more  Bdvance<l  studeut*. 
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VI.     TmUs.    (£*thettcTe«UO 
The  Art.  Music  Hnd  Utenfy  tMtfi,  wblcb  my  be  rougtalf  clawed 
Kt  Mn\\K\ic  le«u,  gave  Uie  mnlta  oolciJ  in  Table  XIX. 


TaSLB  XIX. 

JUlT  THTB. 

Mduc 

Tsars. 

UTKRjUtV  TMTB. 

B 

S 

Nombn 
nnuitd  iofivt 

raljiufcs. 

&2| 

".16 

nil 

las 

Pcri-eatAKC*  of  cotrvcl 
■amrm. 

b 

0-0 

0    » 

0-0 
0^  If 

B       * 

< 

< 
c  * 

IB      ' 

II 

4s 

2  =  5 

1^ 

B. 

54 

» 

i8 

i6 

9» 

63.5 

61.5 

35 

G. 

SI 

i8 

7 

8 

50 

37  5 

50.0 

so 

V.M. 

il 

"S 

ti 

II 

40 

87.5 

61.5 

5" 

f\W.M. 
»*.  E.  R. 

S 

10 

7 

3 

9 
7 

3 
9 

30 

30 

6J.5 

j0.0 

as.o 
6J.5 

0 
5« 

I^R. 

55 

11 

9 

9 

50 

61.S 

J0.0 

>5 

T. 

bi 

i7 

U 

JS 

100 

7S-0 

87-5 

75 

The  «»BipiirBtiTe  Tcanlts  for  the  different  subjects  are  more  cl*«rly 
shown  in  Table  XX,  in  which  the  subjects  are  classified  into  the 
Kronps  into  irhicb  the  Dnnierical  results  in  Table  XIX  seem  to 
make  them  naturally  (o  fall.  The  secoud  part  of  Table  XX  sum- 
mtrbCB  for  each  subject  the  positions,  according  to  groups,  occupied 
tbrongliout  the  tests,  nnd  ^ivc*  also  the  final  order  of  the  snbjects 
considering  the  .tmhutic  tests  a^  a  whole. 

If  it  is  auutned,  as  has  been  done  in  these  tests,  that  «  stlbject'a 
knowledge  of  the  best  works  and  woikcrn  in  the  tine  art*  is  some 
criterion  of  his  appreciation  of  thcK  arts,  and  if  it  is  further  assamcd 
with  Professor  Riilpe  that  "the  Ecsihctic  feelitifc  originates  iti  a 
ftMiam  qf  Uit  ptrc^ivfd  imprfssion  to  Ihe  rfproduction  whith  it  ex- 
cites,"  i,  e.,  that  an  impresnion  which  has  a  considerable,  but  not  in- 
teOM,  degre«  of  effectiveness  (or  reproduction  produces  pleftsnrv.  It 
i«  intercsltng  to  note  the  final  order  of  subjects,  as  seen  in  Table 
XX,  Jn  OompMrison  with  Ihe  order  of  subjects  iu  re^anl  to  the  aver- 
age number  of  objects  called  up  by  association  with  i^ven  biota  of 
ink.  Tlie  similarity  of  ord«f  in  this  tcct  and  in  that  of  blots  is  suffi- 
cient to  call  for  remark.  KiV.  (»>,  G.  ($).  f.jV.  (6)and  fV.Af.17) 
rentain  the  same  in  both  ;  but  while  the  order  of  B.,  /..  ff.,  and  T, 
wM(t),  (3)aRd<4)f«spccti*ely  for  blots,  it  became  {]),  (4)  and  t  IJ 
in  the  later  test.    The  reason  tor  this  difierence  in  order  is  not  dear. 

Thfl  qneatioDi  In  regard  to  favorite  reading,  preference  for  tbekler 
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or  opera,  foa<1nns  for  rcfle<'tivc  games,  exc,  pradaccd  ansiveis  which, 
In  >FTeTBl  CBSes,  threw  li^ht  upon  ctisujfcs  in  the  groupiu^  of  the  sub- 
(ecu  to  the  tbccc  dtflerent  classes  of  ;rsllietic  tests.  It  is  utiuecessary 
to  cite  the  RUtwer*  here;  it  ts  ccougli  to  »lste  Ibat  Iht:  queslioiift 
proTed  to  be  worth  lukinK. 

The  «rt  teat*  wiib  pliitngraph*  ttoi  the  music  tcttu  which  were 
given  to  the  Juniors  ibowed,  aa  a  result,  a  uniformly  lowrer  percentage 
of  concci  answcTD  in  both  chsck.  The  indivjdunl  diflcrcacc«  were  of 
llifhtly  ainaller  range  but  were  fairly  coDttani  throughout  the  U»t«.' 

§  C.      CoHclnsion. 

It  is  not  our  intention  to  print  in  this  place  a  complete  sum- 
mart-  of  the  results  of  nil  cxptrrinicnts  for  the  dilTcrent  indi< 
vtduals.  Such  a  summary,  has,  of  course,  been  made  by  us; 
but,  in  the  lirnt  place,  it  leaves  too  many  gaps  t<>  allow  ii  definite 
diBcicutiatioD  of  each  individual  from  all  the  others,  owing 
largely  to  the  timiled  bounds  withiu  which  the  enquiry  was 
puritosely  con£ned,  while,  secondly,  we  have  considered  it  best 
that  the  reader,  if  be  will,  shall  make  such  a  summary  for  him- 
self, and  in  this  way  form  hi»  ehtimitte  of  the  value  of  the  tests. 
Our  aim  was  principally  to  investigate  the  merit  of  s  general 
method:  to  find  the  value  for  Individual  Psychology  of  experi- 
mentation applied  to  the  more  complex  tnental  aciivilies,  a» 
well  as  the  practicabilit>-of  ccrtainspecific  tests,  many  of  which 
had  been  suggested  by  tlie  advocates  of  such  experimentation. 
It  will  he  remembered  that  wc  noted  above  two  main  problems 
of  Individual  Psychology;  the  first  problem  having  reference 
I  mainly  to  variationc  themselves,  that  is,  to  the  way  in  which 
\  psychical  processes  vary  in  diScrcnt  individuals,  and  according 
to  classes  of  individuals;  the  secoud,  to  the  relations  among 
variations.  The  latter,  to  be  sure,  includes  the  question  bow 
individuals  vary  in  regard  to  psychical  processes,  but  it  goes 
on  further  to  ask  how  these  individual  v.-iriations  are  related  to 
each  other,  when  the  whole  range  of  mental  processes  is  con- 
sidered. It  is  this  part  of  the  problem  to  which  attention  has 
be«n  diieded  in  the  present  inv«tigalion.  by  means  of  the  third 
method  mentioned  in  the  preliminary  discus«on,  f.  e.,  the 
'method  of  test*.' 


'  A  TcuiJiTk  «tiould  b^  mntl?  in  t chsM  Eo  the  abBCDcr  oi  detnllcd  diAcufJluu  of  rr- 
■ulli  froin  tbr  Junior  vtudtnU  The  piirpM^  in  virw  vhen  Dip  tpst«  «r«f«  6rM 
Ctwa  to  tTlf  JUBion  ir*«  10  comijarc  roiiks  (rom  Hit  ?1a«a  (ib  it  wliole  wltb  lll« 
CVJvral  TTflVlU  from  the  nilvoQcrd  ■ludrufi  Aiucr,  howei-ci^  Iht  cm:!u*lvc  ubcoJ 
ibr  cnllcrlivr  iDr(bo4  fcptrii'Irtl  (he  nt^mher  ol  triu  wliirli  cauM  Uc  livm  loUir 
JvntoTf,  and  Uir  occftftiODAl  Abftrnct  ot  rthfltteni  tu-liviiliiAl  nirmbfr^or  (hp  cUm 
c«iuc4t  iTTtotuiilHeucM  lo  Ibc  U»U  IliBi  »"*f*  fflvtQ.  U  wBi  imposslbTc  l<»  comparv. 
■tap  by  ht'fi.  Ih*  nriatiosu  a«  »CD  in  lite  ntlfADccd  ttudrbU  wltb  ttaove  Obdcn^it  In 
Oi«  JiMiior*,  Thr  comi>arltoii.  (h'trrotf.  could  \*t  mmrlF  onl)r  in  a  HmemI  «rsr- 
Tlui  conijpkrl*oii  liAt.  tirv«fili«lMJt,  been  found  to  be  ii»el»l,  an'1 «  r4t«fii]  wnrklnti 
«re*«4  all  the  rF^Litu  L^nnUi^c*  \\%  tbot  Uie  Idea  upon  whMi  11  «■■  bated  wamelt 
warfmnlrd.  Had  thtf  acopc  of  the  lekliaf  breu  aomcwiul  mMC  uleudecl,  rchulu  ol 
hnirrikl  a«Ml  Inpotaucv  rould.  we  b«llcTV«  b*r«  b«^ii  ot«Ui&cd, 
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The  results,  we  believe,  have  shown  that,  while  a  large  pro* 
poitioD  of  the  tests  require  intrinsic  modification,  or  a  muie 
rigid  control  of  conditious,  others  have  really  givcu  such  in- 
formation as  the  In<lividiiitl  Psychologist  seelcs,  Tlliw  tht 
tests  for  ImaRiiialiou  proved  to  be  important  as  forming  a  basis 
for  a  general  cla&>ificalion  of  the  individunis,  accordin);  to 
fairly  definite  types:  and  results  from  other  tests  gave  some 
force  of  confirmation  to  this  classification,  as  e.g.^  the  test  on 
Observation  by  description  of  pictures.  In  K^neral.  however, 
a  lack  of  correspondences  in  the  individual  diflerences  observed 
in  the  various  tests  was  quite  as  noticeable  as  their  presence. 
The  total  change  in  the  order  of  subjects  in  the  memory  of 
single  short  series  of  words  and  in  the  recapitulation  of  the 
words  of  seven  short  .■^eric.s,  the  fact  that  those  subjects  who 
showed  best  observation  of  colors  were  not  the  best  visualizers, 
are  instances  of  this  lack  of  correapondeuce,  of  which  many 
others  could  be  citc<].  Whether  the  fiict  indicates  a  relative 
independence  of  the  particular  mental  activities  under  investi- 
gation, or  is  due  simply  to  superfici.-ility  of  testing,  can  hardly 
be  decided.  While,  however,  we  do  not  reject  the  latter  pos- 
sibility, we  incline  to  the  belief  that  the  former  hypothesis  is 
in  a  large  proportion  of  cases  the  more  correct. 

But  little  result  for  morphological  psychology  can  be  obtained 
from   studies  of  the  nature  of  the  above  iuvestigation.      So 
many  part -processes  are  involved  in  the  complex   activities, 
and  the  manner  of  their  variation  is  so  indefinite,  that  it  is  sel- 
dom possible  to  tell  with  certainty  what  piirt  of  the  total  rk-sult  | 
is  due  to  any  particular  component.     It  is  doubtful  if  even  the  | 
most  rigorous  and  exhaustive   analysis  of  lest-resulu  would  I 
yield  information  of  importance  as  regards  the  structure  of  I 
miud.     At  all  e\-ents,  there  is  not  the  slightest  reasou  to  descrtf 
current  laboratory  methods  for  the  '  method  of  tests,' 

The  tests  employed,  considered  as  a  whole,  cannot  be  said 
to  yield  decisive  results  for  Individual  Psychology  if  applied 
ante  only  to  individuals  of  the  same  flats.  This  statement  the 
above  discussion  of  tests  seems  perfiectly  to  warrant.  Series 
of  such  Usta  are  necessary  in  order  to  show  constant  individual 
characteristics.  The  tests,  to  be  sure,  (i)  if  enlarged  in 
extent  to  cover  a  wider  range  of  activitie.s,  might  be  useful 
for  roughly  classifying  a  large  number  of  individuals  of  very 
different  training,  occupation,  etc.,  provided  that  the  greatest 
care  were  taken  that  the  conditions  in  the  case  of  each  in- 
dividual should  be  as  favorable  as  possibly  And.  on  the 
other  hand,  (2)  certain  groups  of  tests,  especially  selected 
for  a  panicul.tr  purpose,  and  applied,  once  each  in  series, 
to  a  limited  number  of  individuals,  might  yield  valuable  in> 
fomation  on  points  which  particular  circumstances  rendered 
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of  practical  importance.  As  engineers,  pilots,  and  others  wbo 
have  to  act  upon  iaformBtion  from  colored  signals,  are  roughly 
tested  for  color  blindness,  so  otber  classes  might  often  profit- 
abiy  be  submitted  to  a  psychological  testing  of  those  higher 
activities  which  are  especially  involved  in  their  respective  lines 
of  duty. 

All  Ibis,  however,  is  largely  beside  the  poiot ;  much  prelim- 
in«r>  work  must  be  done  before  such  special  invest i nations  can 
be  of  any  great  worth.  This  apj>ears  plainly  from  the  present 
investigation  where  the  positive  results  have  been  wholly  in- 
commensurate with  the  labor  required  for  the  de\'i»iDg  of  tests 
and  evaluation  of  results.  In  the  present  state  of  the  scieoce 
of  Individual  Psychology,  there  can  be  little  doubt  that  the 
'  method  of  procedure  employed  by  M.  Binet  is  the  one  most 
Iproductive  of  fruitful  results  :  that,  namely,  of  selecting  tests, 
and  applying  them  to  a  number  of  individuals  and  cla^sest  (^ 
individuals  with  a  view  of  discovering  the  chief  individual 
diRcreucea  in  the  mental  activities  to  which  appeal  is  made. 
To  this  should  be  added,  however,  an  exhaustive  study  of 
the  results  from  series  of  similar  tests  given  to  a  small  number 
of  individuals  at  different  timed  and  in  varying  circumstances, 
in  order  to  discover  how  constant  the  differences  are,  and  how 
much  of  the  variation  may  be  due  to  changes  in  mental  and 
physical  condition,  environment,  etc.  When  this  procedure 
has  been  followed  for  tests  that  cover  all  the  principal  psychical 
acti\-ities.  then  the  investigation  of  limited  groups  of  individuals 
for  the  purpose  of  characterizing  them  in  respect  to  their  men- 
tal differences  may  be  undertaken  with  hope  of  easy  and  ac- 
curate results.  The  previous  study  will  have  made  dear  the 
many  conditions  involved,  and  the  best  way  of  modifying  the 
■  test  method  '  to  suit  varying  circumstances, 

In  fine,  wc  concur  with  Mm.  Binet  and  Henri  in  believing 
that  individual  psychical  differeuces  should  be  sought  for  in 

I  the  complex  rather  than  in  ihe  elementary  processes  of  mind, 
and  that  the  test  method  is  the  most  workable  one  that  has  yet 
been  proposed  for  investigating  these  processes.  The  theory 
of  the  German  ps)chologists,  who  hold  that  the  simplest  mental 
processes  are  those  to  which  the  investigator  should  look  for  a 
cloe  to  all  the  jisyducal  differences  existing  amoug  individuals. 
we  believe  would  be  productive  of  small  or,  at  any  rate,  of 
comparatively  unimportant  results.  Whether  the  anthropo- 
metrical  tests  so  largely  used  by  American  workers  in  this 
field  of  psychology  will  lead  to  any  such  correlation  of  these 
traits  with  those  of  a  purely  psychical  character  as  has  been 
suggested  by  some  pursuing  tiie  inquiry,  is  a  question  which 
must  be  left  for  Ihe  future  to  decide.  No  adequate  data  are  8S 
yet  at  band,  and  (as  has  been  stated  above)  the  American 
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workers  have  fbnnulated  no  explicit  theory  of  Individual 
Psychology.  The  method  here  outlined  should  (and  may), 
however,  be  rendered  more  exact  by  modifications  in  accord- 
ance with  the  procedure  of  the  German  investigators  of 
Individual  Psychology.  A  combination  of  the  principal 
characteristics  of  the  two  methods  is,  then,  it  seems  to  us,  best 
calculated  for  the  attainment  of  satisfactory  results. 


PAIN  AND  STRENGTH    MEASUREMENTS  OF    1.507 
SCHOOL  CHII.DREN  IN  SAGINAW.  MICHIGAN. 


Bf  Ada  Camuw,  Washington.  D-  C. 


These  measurements  of  least  sensibility  to  pain,  together 
with  those  of  greatest  strength,  were  made  on  1,507  public 
school  children  in  Saginaw,  Michigan,  through  the  permission 
and  courtesy  of  Mr,  A.  S.  Whitney,  school  Superintendent. 

The  instruments  used  in  these  cxperimcntA  were  a  temple 
algometer  and  a  hand  d>iiamometer. 

The  temple  algoiueter  v,-as  designed  by  Artliur  MacDonalil, 
specialist  in  the  0.  S.  Bnreau  of  Kdncation.  and  consists  of  a 
brass  cylinder,  with  a  steel  rod  running  through  one  of  the  ends 
of  the  C)-Iinder.  Thi.<  rod  \»  attached  to  a  spring  and  the  cylin- 
der is  pro^Hdcd  nnth  scale  and  marker.  The  scale  is  graduated 
from  o  to  4,000  grammes.  A  brass  disk  15  millimeters  in  di- 
ameter, at  the  end  of  the  rod,  is  covered  with  Qannel,  so  as  to 
exclude  the  feeling  of  the  metal  when  pressed  against  the 
skin.* 

The  disk  is  pressed  against  the  temporal  muscle,  and  as  sooa 
a.s  the  subject  reports  the  pressure  10  lie  in  the  least  disagree- 
able the  amount  is  read  from  the  scale.  The  purpose  is  to  ap- 
proximate an  near  as  possible  to  the  thre.shold  of  pain. 

The  Collin  dynamometer  was  used. 

Before  the  experiments  were  made  the  pupil  auswered  the 
following  questions  in  writing : 

Name, 

Age, 

Sex, 

Order  of  birth,  1st,  2d,  or  later  bent. 

Color  of  hair. 

Color  of  eyes, 

Right  or  left  handed, 

Nationality  of  father  and  mother. 

Education  of  father  and  mother. 

Occupation  of  father  and  mother. 

When  the  pupil  could  not  answer  any  of  the  questions  he 
V3S  helped  by  his  teacher  or  by  the  experimenter.  At  least 
twenty-five  per  cent,  did  not  know  the  color  of  their  hair,  and 
at  least  fifty  per  cent,  did  not  know  the  color  of  their  eyes. 

I  DMcribbd  and  Uluunted  in  tfaa  Psychological  Renew,  July,  1S98. 
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Most  of  the  children  were  of  foreign  parentage  of  the  labor- 
ing classes,  by  which  is  meant  artisans  and  unskilled  laborers. 

The  tables  give  in  grammes  the  least  sensibility  to  pain  by 
pressure  on  the  temporal  muscle,  and  in  kilogrammes  the 
greatest  strength  by  grasp  of  hand. 


Tablk  I. 
Boys. 


NCBTCat 

No.  ol 

Rigbt 

Temple. 
Average!, 

Left 
Temple. 
Average!, 

Rlgbt  Hand. 

Left  Hand. 

Ages. 

PerioDS, 

AverBgea. 

Average  I. 

lO 

96 

aa53 

3I9> 

16 

14 

II 

IC4 

33S9 

3337 

19 

IS 

13 

"3 

2359 

2337 

21 

18 

13 

153 

3447 

243a 

22 

20 

14 

loi 

1619 
2738 

2523 

26 

33 

15 

79 

2656 

30 

37 

16 

53 

2824 

2700 

35 

30 

;§ 

33 
15 

3<g6 
3267 

3023 
3077 

40 
42 

S 

10-18 

756 

2493 

24G6 

>4 

ai 

Table  II. 
Girls. 


Neareit 

No.  of 

Right 

Temple. 
Avenge  a. 

Left 
Temple. 
Averflgea. 

Rlgbt  Hud. 

Left  Band. 

Agea. 

FeraoD!. 

Avemgei. 

Average*. 

10 

86 

1874 

1837 

II 

10 

II 

102 

3107 

\% 

13 

12 

12 

132 

"873 

15 

14 

13 

107 

3017 

1997 

IS 

16 

14 

84 

'955 

I961 

30 

'7 

\l 

S3 

32 18 

3165 

21 

18 

66 

2433 

3383 

31 

18 

li 

48 

2360 

3330 

33 

23 

25 

2478 

3374 

24 

32 

19 

19 

3937 

370s 

33 

ao 

10-19 

75 « 

3097 

3030 

17 

-16 

JODHNAI/— 5 
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Table  III. 
First  bom — Boys. 


NcBTcat 

N0.0I 

Rigbt 
Tttnple. 
AvermK^s, 

Left 
Temple, 
Avera^s. 

Rigbt  Hand. 

Left  Hrnnd. 

Ages. 

PerMiss. 

Average*. 

AveraKCB. 

lo 

20 

I180 

3178 

;i 

13 

II 

40 

3430 

2363 

16 

la 

31 

3431 

2390 

31 

18 

13 

55 

2537 

3461 

32 

ao 

14 

25 

2390 

3Z08 

a? 

aj 

IS 

23 

2354 

2189 

a6 

16 

20 

3845 

3603 

38 

33 

17 

8 

3288 

3163 

43 

37 

18 

4 

3575 

3275 

40 

37 

10-18 

336 

3506 

3405 

24 

31 

Tabus  IV. 
First  bom — Girls. 


Neatest 

No.  a< 

Right 

Temple- 

Left 
Temple- 

^gbt  Hand. 

Left  Hand. 

Ages. 

FeriDDs. 

AverageA. 

Averagei. 

Averages, 

Average*. 

10 

39 

3167 

2193 

II 

10 

II 

21 

2136 

2133 

"3 

13 

13 

36 

1956 

1815 

15 

14 

13 

39 

3174 

2140 

18 

16 

14 

24 

1973 

198s 

20 

16 

IS 

23 

22rJl 

'963 

32 

19 

16 

24 

2369 

2169 

20 

17 

17 

18 

2344 

3386 

23 

11 

iS 

7 

22  j6 

2086 

20 

20 

'9 

4 

2825 

3125 

22 

19 

lo-ig 

215 

2163 

2096 

17 

16 

Tablk  V. 
Second  bora — Boys. 


Xeateat 

No.  of 

Right 
Temple. 

Lert 

Tetnpte. 

Rigbt  Hnnd. 

Left  Hand. 

AgCfi. 

FenwDtt. 

Averages. 

Averages. 

Averages. 

Averages. 

10 

aS 

2ioa 

3009 

16 

14 

11 

15 

3530 

2570 

18 

i6 

13 

28 

22 18 

2115 

21 

'9 

'3 

31 

144a 

2490 

23 

31 

14 

38 

3703 

2613 

25 

23 

'5 

15 

3000 

2847 

3' 

37 

16 

15 

2723 

2708 

3" 

38 

17 

8 

3050 

3500 

38 

35 

18 

4 

3213 

31 13 

40 

33 

10-18 

173 

3519 

3489 

24 

31 
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Table  VI- 
Second  born — Girls. 
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Nearest 

No.  of 

Right 
Temple. 
Average!. 

Lett 
Temple. 
Average!. 

Right  Hand. 

Left  Hand. 

Asm, 

Perioa*. 

Averages. 

Averagei. 

lO 

38 

1746 

1714 

II 

10 

II 

35 

3I30 

1919 

»3 

11 

13 

3* 

1653 

1633 

>S 

13 

13 

34 

1948 

2033 

'7 

"5 

14 

18 

3194 

3143 

30 

17 

15 

19 

3358 

3389 

33 

>9 

16 

16 

3573 
3183 

2397 

30 

»9 

17 

9 

23II 

31 

33 

18 

2 

3335 

3150 

38 

31 

■9 

6 

3100 

2717 

31 

31 

10-19 

189 

1069 

aoo8 

'7 

15 

Tablh  VII. 
Later  bom— Boys. 


Nearett 

Ages. 

No.  of 
Periona. 

Right 
Temple. 
Averages. 

Left 
Temple. 

Average*. 

Rlgbl  Hand. 
Average!. 

I^lt  Hand. 
ATeiagei, 

10 
II 

13 

»3 

14 
15 
16 

\l 

48 

64 
66 
48 

41 

18 

17 

7 

3373 
3360 

2374 
3375 

3711 

^857 
38S1 
3913 

3I3I 

330a 

3345 
3409 
3381 
3635 
3849 
2803 
3733 
3943 

16 
18 

ao 

33 
36 
30 
33 
39 
45 

14 
15 
»7 

30 
33 

35 
39 

35 
43 

10-18 

358 

3527 

3493 

34 

31 

Tablb  VIII. 
Later  born — Girts. 


Nearelt 

No.  ol 

Right 
Temple. 
Averages. 

Lett 
Temple. 
Averages. 

Right  Hand. 

Left  Hand. 

Ages. 

FersoD!. 

Averages. 

Averages. 

lO 

39 

1703 

1534 

11 

It 

II 

46 

3004 

1957 

1843 

13 

13 

13 

64 

1938 

15 

13 

13 

54 

1964 

1908 

18 

16 

14 

43 

184J 

1869 

19 

17 

15 

40 

33oi 

3331 

to 

17 

16 

36 

3406 

3317 

31 

19 

17 

31 

3498 

3333 

34 

33 

18 

16 

^^i 

3403 

35 

a* 

•9 

9 

3878 

3511 

34 

31 

10-19 

347 

3080 

1998 

18 

16 
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^H                Tftkiiig  the  tables  of  boys  we  find  (Table  I)  that  Ute  seti&i-        ^H 
^^M            bility  to  pain  decreases  as  age  increases,  except  at  the  age  of        ^^H 
^^M            twelve.     The  strength  <if  grasp  shows  a  regular  increase.    The        ^^H 
^^M             left  temple  is  more  sensitive  than  the  right  temple.                               ^^H 
^^1                Scn.'iitiveness  to  pain  decreases  in  order  of  birth  (Tables  III        ^^H 
^^1            — VIII).  first  bom  boys  being  more  scn.sttive  than  second        ^^H 
^^M            born,  and  second  born  more  sensitive  than  those  of  later  birth.        ^^H 
^^M            The  strength  of  grasp  is  the  same.                                                        ^^H 
^H                Divided  into  light  and  dark,  based  on  color  of  eyes  snd  hair,        ^^M 
^^M            the  boy.s  with  light  eyes  and  hair  are  le.s3  sensitive  and  less        ^^H 
^^M            strong  than  those  with  dark  eyes  and  hair.                                          ^^H 

A(». 

So.  oi 

P«TK>D9. 

Avenue  ScnaibUlly. 

ATcnin  SIrcnBtti           ^^H 

of  Oraap.                     ^^^M 

Tern  111  r- 

Templ*. 

Mr  hi 
Itand. 

Hand.             ^^H 

^1               Ugl>l. 

10-18 
to-i8 

35« 
400 

3461 
"570 

1408 

»5i8 

35 

33 

"^        1 

^H              or  the  756  boys,  $  percent,  were  left-handed,  with  an  aver-       ^^M 
^H            age                                                                                                             ^^H 

^^H                       BijEht  Teiuplc.           LeflTeniple.                   RiKhl  tlmiil.                  I^R  Hand.                    ^^H 
^H                           1439                       nS9                                                                                          ^^M 

^H                Boys  reported  by  their  teachers  as  bright  were  more  sensi-        ^^M 
^^M            tive  than  tho-se  reported  as  dull,  and  while  .'Stronger  in  tlie  right        ^^| 
^^M            hand,  were  weaker  in  the  left  hand  than  the  dull.                              ^^^ 

^^^M 

Avenge  Senalbilily. 

AvrinKc  SlTcDgtb  ■>(  Giup,                         H 

Tc-Iiipl«. 

l.ell 
Tempi*, 

RiKht  Hand. 

Lcit  H>u<I                           1 

1158 
3*56 

Ji5» 
M17 

11 
30 

•      ■ 

^H                Thase  reported  as  being  especially  dull  in  mathematics  were        ^^M 
^H            more  sen-sitivc  on  the  right  temple  than  on  the  lefl  temple,  with        ^^M 
^H            an  average  sensibility  of  2,015  on  the  right  temple  and  i.sSi        ^^M 
^H            on  the  left  temple.      Strength  of  grasp,  right  hand  31.  left        ^^M 
^H           hand  t8.                                                                                           ^H 
^H                All  averages  aa  to  brightness  and  dullness  tire  based  on  ages        ^^M 
^^M            iO'i4  inclusive,  number  of  pupils  576.                                                 ^^H 
^H                With  the  girls  (Table  II)  the  decrease  of  sensibility  to  pain        ^^M 
^^B            as  age  increases  is  not  so  regular  as  with  the  boys,  though        ^^H 
^H            there  is  a  general  decrease.     As  with  the  boy.s  the  left  temple        ^^M 
^^^            is  more  sensitive  than  the  right.                                                            ^^H 
^^H               The  first-bom  girls  show  less  sensibility  to  pain  than  second-        ^^H 
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^H          born  ;  later  bom  less  than  second-bom  on  left  temple,  but  more         ^^M 
^M          on  right  temple  (Tables  IV,   VI,  VIII,).     The  streiigth  of         ^H 
^^M           gra^p  varies.                                                                                              ^^H 
^^M              Girls  with  light  hair  and  blue  or  gray  eyes  are  less  sensitive         ^^| 
^^M           to  pain  on  left  temple,  and  less  strong  than  girls  with  dnrk  hair         ^^| 
^^M          and  dark  eyes.     On  right  temple  they  are  more  sensitive  tliaii         ^^| 
^^m           the                                                                                                              ^^1 

1 

Ae<K. 

No.  or 
PerMM. 

Avens*  Scnslbllllr, 

Atetoge  Slrength               ^^^H 
ore  r*  «p ,                       ^^^H 

RiKhl 
Temple. 

Temple. 

KiKht 

tlBIK). 

Left                  ^^M 

^H                  Darlc, 
^1 

to-ig 
10-19 

403 
349 

3084 

1840 

18 
17 

:    1 

^^1               Of  the  75 1  girls  3.6  per  cent,  were  left-handed,  with  an  aver-         ^^H 
^^t          age                                                                                                             ^H 

^^^^b            XIrIiI  Templr.           I.rlt  Temple.                     RlsHI  (land.                l,«(l  Band.                     ^^| 

^^^0        Girls  reported  as  bright  were  more  sensitive  and  stronger         ^^M 
^^^^     than  those  reported  as  dull.                                                                     ^^M 

ATvtigc  Bmilbltiijr. 

A*era|tc  Slrengtb  of  Crup,                  ^^^| 

Right 
Temple. 

I.efl 

Timple. 

Right  »*iitl. 

^^H 

^M                 Bright. 
^H                 Dull, 

I7J7 
J094 

'736 
186S 

16 
'3 

■   J 

^^1               Those  reported  as  being  especially  dull  in  mathematics  were         ^^H 
^^B           more  sensitive  on  the  right  temple  than  on  the  left,  with  an          ^^H 
^H           average  sensibility  of  t,638  on  the  right  and  1,763  On  the  left.          ^^| 
^H           Strength  of  grasp,  right  hand  14,  left  hand  13.                                    ^^M 
^H               Averages  as  to  brightness  and  dullness  are  based  on  ages          ^^| 
^^M           10-14  inclusive,  number  of  pupils  being  571.                                       ^^H 

^^M              As  a  summary  we  give  the  following :                                               ^^H 
^^M              With  both  boys  and  girls  sensitiveness  to  pain  decreases  as         ^^H 
^H          age  increases.                                                                                    ^^M 
^^M              The  left  temple  is  more  sensitive  than  the  right  temple.                  ^^H 
^^M              Girls  are  more  sensitive  and  weaker  at  all  ages  than  boys.              ^^H 
^^M               lu  general,  sensitiveness  to  pain  decreases  in  order  of  birth,          ^^| 
^^M           the  exception  being  that  later  bom  girls  are  slightly  more  sen-         ^^| 
^H           sitive  on  the  right  temple  than  are  the  second  bom.    Were  the         ^^M 
^^M           mtmber  of  second  bom  girls  larger  this  exception  might  not         ^^| 
^H           occur,     Strength  of  grasp  remains  the  same  with  boys,  while        ^^H 
^^B               varies  witli  girls.                                                                           ^^^^^M 

39*  CABMAN : 

Boys  with  light  hair  and  eyes  are  less  sensitive  and  less 
strong  than  boys  with  dark  hair  and  eyes.  Girls  with  li^bt 
hair  and  eyes  are  less  sensitive  on  the  left  temple,  but  more 
sensitive  on  the  right  temple  than  girls  with  dark  hair  and 
eyes.     They  are  also  less  strong. 

Bright  boys  and  girls  are  more  sensitive  to  pain  than  dull 
boys,  and  in  general  are  stronger. 

Boys  and  girls  especially  dull  in  mathematics  are  more  sensi- 
tive on  the  right  temple-  than  on  the  left  temple. 


is  TOWARn  A  XABORATORV  COURSE 
IN  COMPARATIVE  PSYCHOLOGY. 


By  I.iNCS  W.  KUNK,  Ph.  U. 


"  la  no  cuic  tavf  me  intctpret  an  action  as  tbe  outcome  of  the  es- 
erdK'  of  ft  hJKher  paycbicsl  faculty,  if  fl  cau  be  interpretnl  na  \be 
outcome  of  tbe  exercUc  of  one  vibicb  stucdii  lower  in  the  psycboloKt* 
cat  scale." — C.  Lloytt  IVorgaH. 

"  BtH  wbjr  ahonld  vfe  bind  ourselves  by  ■  hard  and  fa»i  rule.  .  .  ? 
Is  it  not  tbe  trutb  nt  which  we  wish  to  get?  For  myictf,  I  am  becom- 
tai;  more  and  more  skeptical  sa  to  tbe  validity  of  simple  czplanationt 
lor  ilie  nianireitaiion  of  aDitnal  life  whether  phTsfcal  or  pjychfcal."'— 
Weiley  Mills. 

The  rolloiviug  experiments  in  coiiiparnti\-e  ps>xhijlogy  were 
devi«d  to  fin  a  small  part  of  the  work  offered  at  Clark  Univer- 
sity in  the  Psychological  Prarticum.' 

r  have  Ijeen  guided  by  two  principles  in  selecting  animals  for 
experimentation:  (i)  general  ciUtribntion  of  the  species;  (2) 
an  animal  little  inflnenced  l>y  caplivily  and  permitting  a  variety 
yf  experiments  of  a  psychological  value. 

Tbe  aiiimal.t  thus  selected  are  regarded  as  typal,  e.  ?.,  earth 
worms  of  vermes,  slugs  of  molluscs.  A  careftil  study  of  the 
instincts,  dominant  traif>  and  habits  of  an  animal  as  expressed 
in  its  free  life — in  brief  its  natural  history  lihould  precede  as 
far  as  possible  any  experimeutal  study.  Procedure  in  the  lat- 
ter case,  i.  <r.,  by  the  experimental  method,  mttsi  of  necessity 
be  largely  controlled  by  the  knowledge  gained  through  the 
former,  r.  e.,  by  the  natural  method.  In  setting  any  task  for 
an  animal  to  leant  and  perform,  two  q  nest  tons  should  bea-sked: 
( I )  Does  il  appeal  to  some  strong  instinct  ?  (a)  Is  it  adapted 
to  the  animal's  range  of  customary  activities? 

The  adage,  "Make  haste  slowly,"  is  highly  applicable  to 
the  present  field  of  scientific  work,  not  only  iu  working  with 
the  animals,  the  manual  execution,  but  e£^>ecially  in  the  matter 
of  drawing  inferences  and  interpreting  the  iacu. 

Tbe  work  as  a  whole,  on  account  of  its  newness,  must  be 
regarded  as  tentative.  And  notwithstanding  the  fact  that 
tbe  problems  and  experiments  here  outlined  have  been  largely 

'Bxperimettts  on  Arthropoda  (dapbnis.  cravfish.  bees,  auta,  and 
wasps).  Ampbibin  (frog,  ncwl},  Rcptilia  (Ibard,  turtle],  and  Canidae 
<dog)  are  oiiiitte'1  (rritii  tins  paper  for  tbe  t«»»oii  that  niaiiy  of  them  are 
yet  uatested  or  are  in  the  process  of  making. 
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selected  from  the  works  of  the  foremost  scientists  in  their  re- 
spective fields,  and  farther  that  I  have  retested  their  "  work- 
ableness ' '  in  mauy  cases  from  the  standpoint  of  psydiology, 
they  still  belong  to  the  suggestive  stage  aD<l  must  remain  Kuch 
until  they  are  extensively  tested — not  merely  discussed — by 
student  and  teacher  iu  a  number  of  laboratories. 

The  literature  given  here,  although  by  no  means  extiansHTe, 
contains  in  every  case  matter  pertinent  to  the  subject.  The 
aim  is  to  acquaint  the  learner  with  a  few  of  the  h&A  works  in 
the  field.  leaving  the  minor  ones  to  his  own  industry. 

The  hope  that  the  present  outline  will  awaken  a  wider 
interest  and  enlist  a  larger  co-operation  in  testing  the  value 
of  the  methods  here  set  forth  is  my  only  justification  for  pre- 
senting this  paper. 

The  nature  of  this  work  has  necessarily  put  mc  under  obliga- 
tions to  many  persons. 

For  the  greater  part  of  the  material  itself  I  am  indebted  to 
those  from  whose  works  I  have  drawn  and  to  whom  I  make 
acknowledgments  in  the  references  accompanying  the  experi- 
ments. For  the  original  plan  of  the  work,  and  for  seeing  that 
ample  laboratoo"  material  was  provided  nie,  together  with  mtich 
assistance  in  the  arrangement  of  the  subject  matter  of  this  paper, 
I  make  grateful  acknowledgments  to  Or.  Edmund  C.  Sanlbrd. 

t  am  thankful  to  President  Hall  for  the  loan  of  books  from 
bis  library,  and  for  the  inspiration  received  from  his  hearty 
approval  of  the  work  itself. 

To  Dr.  C.  B,  Davenport,  of  Harvard  University.  I  feel  greatly 
indebted,  not  only  for  the  several  experiments  selected  from 
his  published  works,  and  citations  to  literature,  but  also  for 
personal  suggestions  and  his  keen  interest  in  the  purposes  of 
the  work. 

Amoeba. 

The  chief  psychological  interest  in  Amoeba  is  the  variety  of 
iictivities  that  it  is  able  to  perform  with  an  apparently  undiffer- 
entiated structure.  It  feeds,  it  gets  rid  of  waste  material,  it 
reacts  to  stimuli,  it  moves  from  place  to  place,  and  it  reproduces 
by  division. 

The  student  should  observe  carefully  to  what  stimuli  it  ap- 
peals responsive,  and  especially  any  cases  of  apparent  selective 
activity  in  the  taking  of  food,  and  in  the  latter  case  should 
consider  whether  or  not  the  act  in  question  requires  a  psychical 
explanation. 

Probably'  the  simplest  aad  surest  method  of  securing  Amoeba 

'Bchta,  RobcTt:   Die  Aiaoben,   inbetondcre  von  Parasitaren  ntii) 
cullurcltrn  StandDtmkt.     Bertiii,  189S. 
Thi«  excellcDt  little  monograph,  besfdea  coutaioing  a  bibliograpfay 
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i»  Trotu  greeti  grasses  talcen  from  streams  and  pouds.  Put  n 
small  handful  of  such  green  m»tcriAl  in  a  large  cvsporating 
dbth ,  and  barely  cover  it  with  tap  water.  AiuoCba  may  be  fouud 
at  once.  I  get  l>etter  results  by  waiting  three  or  four  ivccks, 
replaclDK  in  ibc  meantime  the  evaporated  water. 

Such  material  nn.iwens  every  purpose  for  observing  the  life 
processes  of  tbe  Amoeba.  Uy  permitting  the  glass  slide  to  dry 
up  by  e^'aporatiou  Amoeba's  reaction  to  desiccation  may  be 
observed. 

It  is  convenient'  to  rest  the  (bur  comers  of  the  cover  slip 
OD  MDflU  hits  of  gla**  of  uniform  ihiclcnesa  cemented  together, 
or  better  still  on  four  wax  feet  which  admit,  by  pressure,  of 
reKulaling  tbe  space  between  cover  slip  aud  slide — say  i  ^  mm. 
apart. 

VOHTICRI,LA. 

The  qualities  of  this  infusoria  that  lead  to  its  selection  for 
study  here  are :  6rst  the  easy  observation  of  the  same  individ- 
ual for  a  considerable  period  of  time,  due  to  its  {lermancnt 
attachment ;  second,  tbe  variety  and  clear  cat  character  of  its 
activities  and  the  fact  that  they  are  performed  in  a  compara- 
tively short  cycle ;  and  third,  tbe  fundamental  and  suggestive 
character  of  these  activities,  vix. :  contraction  of  stalk,  move- 
ments of  cilia,  food-taking,  reproduction,  etc. 

Place  in  a  medium  size  glass  jsr  a  bunch  of  sjass  blades 
gathered  from  a  running  stream,  or  pond ;  cover  with  water. 
VoTticells  may  be  found  in  abundance  on  the  decaying  grass 
within  a  week  or  ten  da>'s.    They  will  "  hold  their  own"  in  the 

•i»l  ilcsciiptivc  Hccouiit  of  Amoeba  iu  the  interests  of  tn«clk(ae.  trvati 
bistorkally  of  tht  mmy  attempts  to  oMaio  a  pore  cnltuie  of  Amoeba. 
No  one  method  i*  as  yel  siiiUfiictory.  I>r,  Behin,  hinisell.  recommcDdit 
tbe  (oltowmK  :  >5  Krti.  of  tlaxiteeil  4Ulk»,  placed  iu  u  tiler  of  irotCT  48 
bonri.  Filter,  and  to  the  filtrate  fltltl  n  f%  solution  of  agar  and  sodium 
carbonnle  until  the  solalion  hccoiiiesnllcaHiir.  A'toeda  SfiiHOfo  df  vct- 
opa  In  lame  ijuuntittca.  Ogata,  aceortlioK  to  Behla.  put  into  a  latge 
evaporating  dish,  portly  filled  with  water,  green  grass  taken  from  an 
open  canal.  It  proved  to  contain  Amoeba  anil  Infuworla.  He  put  a 
lew  drops  of  tUift  water  into  a  teat  tube,  which  wa»  filled  vfith  the  fol- 
lowing  nouriabing  lolution  kept  in  ■  •terillzed  vckkI  :  a  fittercd  «o1u> 
tion  oYpoccof  lap  water  cniilalci<n|;  3.5% grape  sugar.  To  iicp«r»t<-  tlie 
tnfuaoria  from  Ibc  hncleiia  lie  dipped  into  the  tbe  test  lube  capillary 
lul>«  10-10  cm.  loQX  and  a.4-0.6  mm.  in  diameter flllinj;  them  with  the 
culture  medium.  Scaled  the  cixla  Iu  a  flame.  Tbe  entire  Icntflh  of 
■  lie  tube  was  examined  under  a  microscope  and  the  region  exception- 
ally plentiful  in  Amoeba,  and  freed  from  other  form*,  waa  marked  anil 
broken  off. 

'Those  who  tnav  desire  to  Mndy  Amoeba's  reactiona  to  ■  aingle 
atimnlni.  IT.  f.,  light,  temperature  or  clicmlcat.  should  coaault  Ver- 
woia'a  Ptyclio-HbytiologJRche  ProlistcTi-Studicu.  Jcii«.  1889;  I.  I,oeb'a 
I>C(  Hcliolropiamus  der  Tbicre,  pp.  It8.  Wunburg,  1890;  and  Daven- 
port's Bxpenniental  Morphology,  Vol.  I.  pp.  i55->i8. 
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aquarium  for  several  w«e1cs,  after  which  Ibey  succumb  to  other 
fomis. 

Their  form'  and  structure'  are  described  in  manuals  of 
zoology. 

Select  one  in  a  quiescent  state,  and  by  using  iiiHgnificatlon 
from  375  to  425  diameters,  draw  the  following  structures  : 
calyx  (the  bell  shaped  body),  the  peristomal  lip  or  lid  to  the 
calyx  ;  the  stalk,  and  ribbon  like  contractile  tissue  (draw  Hichc 
contracted  and  extended),  the  contractile  vesicle  and  baud  like 
nucleus. 

ActivUiei.  I.  Vegetative.  Do  you  discover  any  rhythm 
in  the  contraction  of  Ihc  vc>icle?  Does  the  stalk  contract 
when  the  calyx  and  cilia*  come  io  contact  vriih  any  rigid, 
resisting,  nil  manageable  object,  or  is  it  indifTeTenl  to  soDie, 
while  it  avoids  others ; — (.  t. ,  does  it  seem  to  distinguish  Ijc- 
Iween  haniirnt  and  harmless  objects? 

Put  Vorlicclla  in  a  continuous  current  of  distilled  water 
brought  from  a  reservoir  by  means  of  a  glass  syphou,  drawn  to 
»  capillary  point,  placed  at  one  side  of  the  cover-slip  and  a 
filler-paper  drip  applied  to  the  other  side.  Is  there  any  uni- 
formity in  Vorticella'a  reaclious  to  the  current?'  Put  yeast* 
grains  into  the  rcser\'oir — note  behavior  toward  them— tr>'  very 
fine  pulverized  chalk,  salts  of  barium,  pepsin.  Do  you  find 
any  uniformity  in  Vorticclla's  reaction  toward  these  sulj»lance-s. 
Are  the  cilia  selective  in  the  matler  of  food  getting.  *  or  do 
ihey  ftdmil  all  sort*  of  matfrial  indifferently  »t  one  time  and 
reject  all  food  material  whatever,  atotlicr  times,  owing,  perhaps, 
in  the  latter  case  to  satisfied  hunger? 

II.  Reproductive.  Reproduction  in  Vor/irella  may  take 
plkce  by  fission  or  by  gemmation.  The  former  proce-ss  may 
frequently  be  seen,  the  latter  less  frequently. 

The  first  signs  of  multiplication  by  fission  may  be  seen  in  the 
c«lyx  taking  on  a  roundish  form,  the  longitudinal  axis  shorten- 
ing. I-ollow  and  note  all  the  changes  from  this  stage  on  till 
complete  division  takes  place.  Note  prqiarations  made  by 
thedanghler  Vnriicella  previous  to  its  leaving  the  mother  stalk, 
Do  you  obeeT\'e  any  tiling  that  indicates  a  difference  in  the  sensi- 
tivity on  different  parts  of  the  calyx  } 

'  Kent.  Snvillc  :    Manual  of  Infasoiio.  p.  671;. 
'Nicholion.  H.  A. :   A  MbdubI  of  Zottlogv.     P-  100. 

*  Hodge  aoil  Aiktim;  Am.Joar.  0/  Psychology.  Vol,  Vt,  No.*. 
'Kline.  L.  W.  :  Am.  Jour,  of  Psythology.  1899,  Vol.  S.  No.  J,  ^.  36o. 
^Commercial  yea«t  may  be  need — ttaouM  be  distiolTcd  in  Mcniiied' 

wBtcr. 

*  Weir,  June* :  The  Dhwd  ot  Rcomxi,  N.  V.,  1899.  p.  8. 
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Paraubcu. 

This  hardy,  proliJic,  and  swiftly  moving  infusoria  r«adily 
respoadB  to  a  wide  rauge  of  primitive  stimuli,  such  as  gravity, 
light,  contact,  lemjieriitureaudcliemical  substances,  Obscn-a- 
tions  of  the  responses  of  ^\ic\i  n  one  ccllctl  orgiiuUui  to  this 
varid  group  of  stimuli  must  be  both  interesting  and  instructive 
to  the  psychologists. 

Paramecia  occur  ia  abundance  in  stagnant  water  contain- 
ing decaying  vegetable  matter. '  Two  or  three  weelca  before  they 
are  needed,  put  bay  or  grass  in  a  jar  of  water,  and  keep  in  a 
warm  room.  Iti  such  a  jar  they  may  be  kept  for  indefinite 
periods  in  immense  numbers.  To  prevent  the  piirnmecia  oa 
the  slide  from  m')ving  too  rapidly,  it  is  advisable  to  put  them 
in  a  2.5%  solution  of  gelatine  in  water.  Study  first  with  the 
low  power,  then  with  the  high. 

The  following  »trnctnres  .iliould  be  made  out :  the  position 
and  shnpcof  the  buccal  cavity,  nucleus,  cimtracling  vacuoles, 
nou-contracliuK  vacuo1e.s,  cilia,  and  trichocysts. 

Movemenlt  of  Cilia.'  Remove  a  large  number  of  Paramecis 
&om  the  culture  medium  by  means  of  a  pipette  on  to  a  glass 
slide.  Cover  the  preparation  ^vilh  a  cover  glass  supported  by 
glass  rollers  of  capillary  fineness  and  of  uni/orin  thiekitfts. 
Thrust  under  the  cover  slip  a  couple  of  pieces  of  fine  capil- 
lary glass  tubing.*  After  the  Paramecia  begin  to  collect 
along  these  glass  tubes  as  well  as  the  glass  rollers,  run  carmine 
water  under  the  cover  glass;  select  a  quiet  individual  and 
observe  how  the  carmine  grains  pass  by  it.  Indicate  by  arrows 
placed  out.side  the  periphery  of  your  drawing  the  direction  of 
movement  of  the  carmine.  What  do  you  infer  concerning  the 
movement  of  the  cilia?  D»  the  grains  whirl  as  much  about  a 
moving  individual  as  about  a  <]uiet  one  ?    Can  you  explain?' 

Geofaxis.  The  eBect  that  gravity*  has  in  determining  the 
verlicality  of  the  body  and  thereby  determining  the  direction 

■Ecnt.  Seville:  A  Maanal  of  the  Infusoria.  Vol.  II,  pp.  48t.j8S. 
PI.  i6,  Pigs.  i%.y). 

'JcnningB,  H.  S. :  Rescttoti*  of  Ciliate  Inrukoria.  Jour.  Phvi., 
1807,  Vol.  XXI.  p.  303- 

■LudloS  in  studytntc  the  inoliolifi  of  thr  cilia  iu  elcetrotAxis  eou- 
iu\t'\  tbe  animals  ill  a  tliicli  gelatiuc  soluttoo.  Jennitig*  coosi<lci«d 
their  motion  In  such  a  medium  a*  abnormnl  and  rcconimcniU  water 
containing  carmine  grains. 

*  Taken  from  Davenport's  outline  of  requirements  in  loology  for  use 
in  preparing  students  for  Harvard  Universitv. 

'ViTworn.Msx  :  Ucber  die  FuliigVcit  der  J^etle.  activ  ibr  ipecifitcliva 
Gewiclit  nil  TCiiinileni.  Pfliiger's  Aicliiv,  Vol.  L.III.  1891.  pp.  I40'IS5. 
See  also  by  the  same  aulbor:  Paycho-PUysioIoKlschc  Protisteu-Stu- 
dien,  pp.  >ii-iai. 
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of  locomotion  Is  tenncd  geolnxis,'  Creatures  whose  axial 
orientation  snd  conscqucut  locomotion  are  perceptibly  influenced 
by  this  force  are  geotactic.* 

(a).  Pill  half  full  witli  the  culture  medium  of  Ponuneeiit 
ftglKss  tube  i^  cm.  in  diameter  and  60  cm.  in  length.  Keep 
Ibc  tube  venical  and  in  uniform  temperalure  and  light — not 
direct  sunlight.  After  a  few  hours  the  organisms  will  lie  fouitd 
at  and  near  the  surface  of  the  water. 

(b).  Fill  the  remaiuing  half  ot  the  tube  with  hydmnt  water, 
and,  keeping  it  vertical  as  before,  note  the  results.  Twelve  or 
fifteen  hours  later  they  may  be  found  3  to  6  cm.  from  the  sur- 
face of  the  water  (see  chemotaxb).  Turn  the  tube  bottom 
side  up  and  observe  ihc  time  for  complete  migration  to  the 
upper*  end.' 

A  rough  and  ready  demonstration  of  this  geotactic  response 
may  l»e  found  by  filling  a  lest  tul>e  nearly  full  of  the  culiure 
medium.  To  prerent  the  free  end  becoming  richer  in  oxygen, 
seal  with  an  impermeable  plug  of  wax  or  a  rubber  stopper. 
Do  not  expose  the  tube  to  direct  sunlight.  For  the  thcoretlcA) 
interpretations  of  the  geotactic  responses  the  student  is  referred 
to  the  works  of  Verworn.  p.  141  ;  Jensen,  pp.  461-476  ;  Dav- 
enport, pp.  122-124.     (See  literature  given  tMjIow.) 

Chfmoiaxis.  (a).  Remove  a  large  number  of  Paramecin 
from  their  culture  medium  by  means  of  a  pipette  on  to  a  glass 
slide.  Drop  into  their  midst  a  small  bit  of  decaying  vegetable 
or  animal  material.  Cover  the  preparation  with  a  cover  glass 
supported  bycapillarj'  glass  rollers  of  uniform  thickness.  Note 
the  l)ehavior  of  Paraniecia  toward  the  decaying  material. 

(b).  Introduce  under  the  cover  glass,  by  means  of  a  pipette 
drawn  to  capillary  fineness,  rancid  oiU.  ^.  g..  olive  oil,  cod-liver 
oil.     Use  also  a  drop  of  water  from  putrefying  meat,  beef  ex- 

>Ienscu,  Paul:  t^ebcr  den  Geottopismus  Diedcref  OfganiameD. 
tHtUicet's  Arcbiv.  1B91.  Vol,  LIII.  pp.  418-480. 

*Davcnport.  C.  B. ;   Kxperinirntol  Morphology    Vol.  I.  pp.  tii-iij. 

*A>lvuutBKe  may  be  taken  of  the  necalive  Kt^otBCttc  activity  of  Pat- 
amecla  for  «('(.-uriag  larKc  numbers  in  a  small  quantltv  of  water.  It 
•lao  MTVM  as  a  neons  for  wnibiiitc  out  the  water  in  wnich  they  were 
1>r«<l. 

*MI»  Plait  CThe  Amcr.  Nat.,  Vol.  XXXUI.  No.  38J,  Jan..  1899.)  and 
Dr.  Jenniogs  (Aroer.  Jour,  of  Pliys.,  Vol.  II.  1S99,)  report  that  para- 
meciB  ill  tbiH  country  arc  not  no  ntarkedlv  Kcoiacticiu  tliooe  iiEcd  by 
European  invettigatora,  Durinc  the  fall  and  early  u'iutur  oE  '98  I 
brauKlit  large  number*  into  imall  volnmcs  of  water  by  takinic  advan- 
tagf  of  tb«  geotactic  r«Hi>oa*e»  which  they  then  so  readily  ili»play«d. 
In  Anril.  '99,  I  had  an  occasion  lo  repeat  the  proce»s.  My  enorta 
failed.  The  parnmecia  remained  scattered  Ibroughout  the  length  of 
the  label  for  tercral  davs.  Bulh  spring  and  (sll  cultures  wcr*  of  tb« 
»ame  specie*  and  reared  in  similar  mediums. 
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tract,  etc.     It  is  best  to  use  a  (resb  lot  of  Paramecia  for  each 
new  substance. 

(c).     The  foUowiiig  salts,  acids,  and  allcalies  were  used  by 
Dr.  Jennings.'     ' 

Wk.Sol.    Sts.  Sol. 


Sodium  chloride  — 

Sodium  carbonate  — 

Sodium  blcatbouMle  — 

Fot&ssium  hydiosidc  — 

Sodium  hydrostde  — 

Potassium  bromate  — 


Copper  Sulphate 
SuipburicBcid 
nyJrochlonc  acid 
Acetic  acid 
Nitric  acid 
Tannic  acid 
Mercuric  chloride    +  — 

*+  =  positive  and  — =  tiegative  chemotaxjs, 

Solutions  of  H,  SO^  of  the  following  strengths  give  positive 
chemotactic   reactions:      iAtt^Sp,   yuSuf"!    tAhj^'.   jAuft. 

(d).  Repeat  experiment  (b)  under  geotaxis  and  note  that 
after  they  have  gathered  at  the  surface  they  recede  or  fall 
from  3  to  6  cm.  iiom  the  surface.     Can  you  explain  ? 

(e).  Repeat  (a)  using  a  bit  of  filter  paper  or  a  small  piece 
of  linen  fibre.  After  they  have  collected  in  large  numbers 
about  these  objects,  withdraw  by  means  of  a  capillary  pipette 
a  drop  of  water  froui  within  the  area  lo  which  the  Paramecia 
•re  confinetl.  Inject  ibis  drop  beneath  the  cover  glass  of  a 
second  preparation  in  which  Paramecia  are  uniformly  dls- 
tribuled.  The  behavior  of  Paramecia  to  this  new  fluid  should 
be  very  carefully  observed.  Their  beha\'ior  under  conditions 
in  experiments  (d)  and  (e)  is  now  believed  to  be  due  to  the 
prc!<nce  of  CO3  excreted  in  the  respiratory  process  of  the 
organisms.  Jennings  has  shown  that  they  are  attracted  by 
weak  coiicen  I  rations  of  COj  and  repelled  by  strong  *  This 
fact  greatly  complicates  and  oftentimes  vitiates  experimenttt  In 
cbemotaxis  with  tlie.te  animals. 

Thigmolaxis.  The  stimulus  offered  by  mere  contact  with  a 
aolid  body  is  termed  thigmotaxis.  Animals  that  have  a  ten- 
dency lo  cling  to.  or  lo  move  along  solid  bodies  are  thigmotactic. 
Bitsof  sponge,  linen,  cotton,  or  cloth  fibre,  fitter  paper  or  bits  of 
glass  may  be  employed  lo  demonstrate  thigmotactic  activities 
of  Paramecia.  These  substances  should  l>e  sterilized  before 
using.  The  first  gathering  of  Paramecia  about  such  inert, 
insoluble  bodies  is  thigmotaxis,  but  experiments  (d)  and  (c) 


'Jennings.  M.  S.:    Loe.  tit.,  pp.  358-311. 

•For  a  very  saris(actory  cxpositiou  o(  this  sabjeel.  together  with 
le»t«  for  dcteclitiR  the  pre-'-eiice  o(  CO,,  sec  the  paper  by  Dr.  JeDiiiiit:> 
already  referred  to.  The  same  author  has  ^ivcu  au  eulirrly  ucw  and 
(ar  more  satisfacioTy  eiplanotlou  o(  postttve  chemolaxis  lO  a  more 
recent  study  of  Paramecia.     See  Atu.  Jour.  Phys.,  Vol.  II,  May,  1899. 
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>  suggest  that  a  coadBoMion  of  the  gatboiog 
ta  (NK  plaoe  n  Ate  to  the  pcejeocc  cf  CO^  excreted.  Dr.  Jen* 
imits '  coodndcs  dut  "  the  nactioas  wbidi  play  tbe  chief  psit 
in  the  ooraal  life  of  Partraecu  are  neesthe  xttUxit,  ^^litiwe 
tkigmttMXU.  and  pasUite  ekcmHAiis  tpv*rd  emrtirm  dioxide." 
TUs  >a  ray  likdy  tme  and  at  first  it  might  appear  snpecflooos — 
at  kaat  fat  pqrdiolocr — to  Jiiii  ili|,ali  their  reamwoi  to  any 
oOmt  kind  m  stniralatiaa.  ttmipammn,  hotTcr.  st«od»  in 
lach  vital  lelatiOBS  with  life  in  general,  oecessitatiiig  tbroagh 
its  treqacnt  and  wide  raiiatioDs,  ever  new  adjoitmaits,  that  it 
MOBS  advisable  to  give  a  metlKxi  of  testing  the  teactkn  of 
Paaaaeaa  to  leaaperatore. 

ThermtUxit,  Mendcfaeoha^  has  demonstrated  that  Para- 
■ecia  are  negatlvelr  ihennotactic  to  temperatnres  abtm  and 
bdow  24*-38'  C.  and  are  positivdT  thermotatic  to  temperatores 
trilhtn  and  indsding  these  limits,*  t.<.,  34°-x8*Cis  theiropu- 
anm.* 

An  appantnsyicMuig  results  ^nte  satisncfeoijr  nr  otBioustmr 
tiooal  ptmifwn  mar  he  tjawmiUtd  on  the  fcHowfaig  plan:  (■}. 
A  wooocB  &ank^~ooaRttiDg  <■  two  npnghls  i6  nchcs  wag  ana 
6  indbes  span  ioned  at  the  too  by  a  cnas  beam  and  firmlj- 
joincd  to  a  wooden  boCaboas  i  toot  sqoare;  (2i  a  gtan  tabe 
6  inches  kng  and  Ji  inches  in  diaaieter  with  a  H  indi  hole  at 
its  middle  point.  Qoselbe  endscf  the  tobe  with  cork  Roppen 
oootatmsg  a  fa  inch  bole  bond  near  the  pcripboT.  Insert  dte 
<aopper»  in  the  tnbe  so  that  their  bolea  will  be  as  near  the  bot* 
toai  of  tbe  rabe  a»  po^sble ;  (3)  afix.  tnnsvendy.  en  tbe 
inside  of  each  tiprigbt,  len  inches  above  the  foot,  a  J^  itkcb  lead 
pipe  ooe  end  of  whkh  carries  a  eoil  of  t«o  turns,  of  diameter 
btfdjr  sofficteot  to  admit  the  glass  tnbe. 

The  glass  tnbe  may  also  entry  near  its  middle  poctioo  a 
Bovabkp^of  ooecoiL     Difleiwea  of  temppatnre  way  now 

Z«r.  tit.,  p.  iu. 
:  Atchirf.  d.  Kv«.  Phyviolecw,  VoL  LX,  M..I-37. 

■  Bia  mfftan-aa  was  stMpfa  attd  «xnll«al.  Tl  caaiirtti  of*  fa««>i 
■late  ae  cm.  X  6  cat.  kad  4  a>m.  Duck.  Mippartnl  ta  a  boraoatal  plaae. 
To  its  anJet  sarbce  wta  attached,  traaawaely,  labea  thioagli  «Uch 
hoc  or  e«td  SBMr  ««>  rma  u  ylta«Mc  bPm  •  i«a«<»wU  clvraftd  abot* 
the  ptaae  of  the  Waaa  pUM.  la  the  wddlc  of  the  plate  a  apace  to 
CM.  X  1  cm.  aad  1  mm.  wm»  cat  oat  aad  iato  wkkk  a  (Un  or  cboolw 
ti««gb  «a>  itwd.  Small  ibetmomeMn  vith  balfaa  at  r%kt  aaclii  to 
their  Mcma  ««re  plac«<l  ia  tbe  pUsc  o(  tbe  troayh  aad  atinJ  to 
wriiarr  the  tempentare  ai  an;  potat.  Dcnred  dtlcnacc*  at  tcm- 
patatai*  b«tw*«B  aar  two  poiau  >Iob|;  the  tt«agh  w«i<  aicaiid  hf 
^waaa  of  vatei  et  dilncot  trsipciatam  rxaatag  throiigh  the  traa*. 
wtaatabea. 

* Thii lamanic  aKt»-oricatatio«  ii  a  iinniini  m  i1>a  hIwIm  iiiaiail 
br  the  dsfcfvace  of  teia  puatai  c  bctmea  the  aatevtav  aaa 
catealaaocpaiam.    SeediKnMMMbjf 
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be  secured  according  to  Mcodelssobn's  method  (sec  note  p.  406) . 
or,  if  onnection  with  hydrant  tiiucets  Is  pOHsible,  ititerpoM:  he 
twceu  the  faucets  and  the  lead  pipes  two  metal  worms.  By 
iil'plyiiig  lieat  to  otic,  and  packing  ice  around  the  other,  con- 
tinuous streams  of  hot  and  cold  water  muy  be  secured. 

Tlie  rollowitiK  rough  method  readily  shaw&  the  thenuotaxis 
of  Paramecia  :  Build  u  trough  of  wax  ou  a  glo&s  .slide  6>^  x 
i^  inches.  Fill  the  wax  trough  with  "'Paramccia  water," 
Place  the  xlide  on  two  flat  gla&s  dishes  juxtaposed.  In  one 
keep  hot  water,  in  the  other  ice.  Let  the  hot  water  and  ice 
barely  touch  the  under  surface  of  tlie  glass  slide.  The  move- 
ments of  Paramecia  may  be  followed  with  a  hand  leas. 

(a).  By  means  of  geotaxis  secure  a  large  number  of  Para- 
mecia  in  n  small  quantity  of  water.  Pour  into  the  glass  tube 
"  Paramecia  water"  until  it  barely  coverH  the  thcrmomelcr 
bulbs.  Too  much  water  will  start  up  currents  which  impair 
the  results.  Find  what  temperatures  altntct  and  what  repel 
Paramecia. 

(b).  Supposing  that  Parameda  migrate  from  a  tempeiature 
10°  C  to  a  temperature  18°  C.  and  from  temiierature  31"  C  to 
temperature  26°  C,  make  the  further  experimentation  that  is 
necessary  to  find  their  optimum. 

(c).  Aerlimalixation.  Mendelssohn'  found  that,  if  Para- 
mecia be  kept  in  a  temperature  from  36°-3B''C  from  4-6  hours, 
and  then  placed  in  a  rectangular  vc^kwI  whom:  end  temperatures 
aie  24''-36''C  respectivclv.  they  will  occupy  a  position  corre- 
sponding to  jo"-,!!"  C.  if,  however,  they  arc  kept  in  a  temper- 
ature iH°  C  and  then  placed  in  the  vessel  whosccnd  temperatures 
are  suddenly  raised,  they  reach  their  optimum  at  24°  C."  Re- 
peat this  experiment.  What  inferences  may  tx;  drawn  from  the 
liicts  of  acclimatization  ? 

HvDRA.     C  Hydroidae. ) 

TbcHB  fresh  water  polypys  belong  to  the  primitive  forms  of 
double  walled  animals  (coclentcrata. )  They  (coelenterata) 
present  to  as  for  the  first  time  organs  and  tissues  conipo»cd  of 
cdts,  and  the  to-ordinalion  of  diflerent  parts  in  the  performance 
of  certain  activities,  e.  g.,  simultaneous  closing  in  of  tentacles 
on  some  object  of  prey. 

Fresh  water  hydra  may  be  obtained  by  gathering  from  fresh 
pools  Lemna,  sticks,  and  grass  and  putting  (hem  into  an  aqua- 
num.     Hydras,  which  are  attached  to  these  objects,  will  then 

■  Ucndeluotin.  M. :  f-^e.  eil.,  pp.  19-30. 

'Davenport,  C.  B. :  /.w.  fit..  1899,  pp.  »7-3».  See  alto  Loew,  O. ; 
Ucber  dcii  verse biedeneti  Reiisteiji  Kr«<l  im  ProtopUitmB.  Atchiv  f. 
d.  ge«.  Pbytiologie.  1SS3,  Vol.  ^XXV.  pp.  509-516. 
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usunlly  migrate  within  a  few  days  to  the  tight  side  of  the 
vessel.  Hydras  can  be  kept  readily  throughout  the  wioter  in 
a  IkTVC  glm»  jar  coulainiug  Lenitia,  chnra,  water  cre-is,  and  Eo- 
tomustraca  for  food.' 

Tcuch.  Place  a  Hydra  in  a  watcli-glass  full  of  water.  Touch 
the  tentacle  with  a  needle.     What  movements? 

SfUdiitg  Food  { Tasle).  (a).  Drop  cautiously  aud  at  inter- 
vals of  a  few  uiinutes  upon  the  .surface  of  the  water  over  the 
tentacles  of  the  Hydra  a  drop  of  water,  of  sugar  solutioD,  of 
acid.     What  differences  in  the  movements? 

(b).  Bring  a  Daphnia  (previously  stranded)  on  the  end  of 
a  needle  to  the  tentacles  of  the  Hydra.  Note  the  result.  With 
another  Hydra,  use  a  hit  of  plant  tissue. 

Rfaelion  to  Light  (Pfiotnfialhy).'*  Place  in  a  small  glass 
jar  full  of  water  containiug  Lcmiia  and  Entomostraca  two  or 
three  large,  budding  Hydras.  Cover  the  jnr  with  a  box, 
placiug  the  slit  next  to  the  window.  Means  of  aeration  should 
be  supplied  the  glass  jar.  Note  at  short  intervals  for  two 
weeks  the  position  and  number  of  Hydras  in  the  jar.' 

"Place  a  Hydra  in  a  watch-glass  with  a  little  water,  and  by 
means  of  a  needle  and  a  penknife  cut  it  into  two  or  three 
pieces.  Let  the  pieces  expand  and  draw  them.  By  means  of 
a  clean  pipette  place  the  pieces  in  a  small  Stender  di»h,  ia 
clean  water.  Draw  the  pieces  again  af^er  24  hours,  and  after 
a  longer  period  if  necessar>'. ' ' 

Earth  Worms.     (^Lwnfirirus  Agricola.') 

Woniis  changed  the  course  of  animal  evolution  from  a  radial 
to  a  bilateral  form  and  established  permanently  the  very  funda- 
mental principle  of  metamerism.  Those  that  have  migrated 
from  water  to  land  have,  by  reason  of  their  crawling  habits, 
greatly  accentuated  all  those  differences,  begun  in  the  sea,  be- 
tween ventral  aud  dor^al  parts,  between  anterior  and  posterior 
ends.  These  structural  and  physiological  differentiations  have 
an  interest  for  the  psychologist  iu  that  they  express  a  cotrela- 
tion  between  the  <iegree  of  sensitiveness  and  the  relative  use  of 
the  parts  of  an  organism. 

■  Vox  anatomtcAl  descriptiotis  of  Hy<Ira  see  ManoaU  of  !!ool«gy_. 

■  "  Tile  wandering  of  orjjanisiiis  itilo  a  more  or  less  ititeiisely  ilia, 
minated  region,  tbe  direction  of  locomotion  being  detenu t lied  \ry  « 
diflcrciice  iu  inteosity  of  illuniiiialjon  of  the  two  poles  of  the  organ- 
idin,  la  pbolopatliy."  Davenport;  Esperiuienlal  MoTpliology.  Part 
I,  p.  iSo.  Sec  alHo  Vitus  Graucr :  Grundliuieu  lur  Erforachung  des 
IlcIHgkeita  uii<l  Parhcuaiinies  der  Tbierc.     pp.  318.  Leipzig.  18S4. 

■Wilion,  Edniun'l  B,  ;  The  American  Naluratist,  Vol.  XXV,  pp. 
4lj-4a5.  1891-  Tliia  paper  of  Prof.  Wilsoii's  contains  alao  an  account 
of  Hydra*  rcaclioDK  to  colored  light. 


COMPABATlVa    MVCHOLOOV. 


409 


The  uaturc  *  of  tbe  soil,  as  to  its  compactness,  moisltire,  fer* 
tility,  that  is  most  favorable  to  the  presence  of  earth  vronns : 
tbe  shape  and  contents  of  their  burrows;  the  relation  of  the 
nmutiut  of  their  castings  to  the  changes  of  the  weather — nil 
must  be  studied  out  of  doors  in  their  natural  habitat. 

Sense  Organs.  Miss  Laiigdon's'  anatomical  !%tudies  have 
demonstrated  very  thoroughly,  "that  the  sense  organs  arc  distri- 
buted over  the  entire  surface  of  the  body,  but  are  most  uiimer- 
oits  ;in<l  largest  at  each  end."  '  It  has  also  been  fonnd  that  the 
anterior  and  posterior  portions  of  the  body  react  to  wcalcer  solu- 
tions of  atrycbninejaud  saccharine  than  do  the  middle  portions. 

Reactions  to  Chcmicah.  Apply  ver>'  gently  to  different 
portions  of  the  surface  a  few  drops  of  strychuioe  varying  in 
strength  from  1;  1 0000  to  i;  looooo;  also  solntions  of  different 
strengths,  of  saccharine  and  creosote. 

Touek.  Their  seusitiveucss  to  touch  or  a  jar  may  be  seen 
by  tapping  gently  n  vessel  containing  them.  Blow  the  breath 
gently  against  the  head  end. — what  effect  ? 

Siishl.  iiartli  worms  may  be  kept  for  an  indefinite  time  in 
eanhen  jars  containing  rich  soil.  (a).  Keep  the  entrance  of 
their  burrow.s  illuminated  all  night,  compare  in  the  morning  by 
weight  the  amount  of  catlings  with  those  of  the  previous 
morning,  (b).  Compare  also  the  amount  of  food  eaten  with  that 
of  the  previous  night,  (c).  During  the  day  expoM  (taking  care 
to  avoid  jarring  the  vessel)  the  top  of  the  vessel  suddenly  to 
the  light — note  bow  quickly  the  worm.s  disappear  beneath  the 
surface  when  the  light  l^.^<hes  on  Ihcm.  I'd).  Cover  a  pane  of 
glass  with  moist  filter  paper,  place  a  worm  upon  it  and  set  the 
glass  near  a  window — reconl  ihe  reactions  of  the  worm,  (c). 
Allow  direct  sunlight  to  fall  upon  tbe  bead  end  of  the  worm, 
the  tail  end.  the  middle.     Make  note  of  the  reactions 

Food.  Give  at  night  three  pieces  each  of  the  following 
\*«getable9 — celery,  potato,  cabbage,  apple  and  onion — all  cut 
wedge  shaped.  Arrange  tbe  pieces  of  each  vegetable,  thus 
cut,  in  the  form  of  a  star,  with  their  baae^  toward  a  common 
center.  Note  in  the  morning  what  pieces  have  been  most 
eaten  and  the  relative  position  of  the  pieces  that  have  been 


'Darwin,  Charle*:  The  formation  of  VcKeiable  Motilil  tbrongli 
tbe  Action  of  worum,  with  obncrvslioHt  on  tbcir  habits,  D.  Appletnn 
*  Co.,  New  Vorlc.  1885,  pp.  j»6.  Thi*  book  shonUl  be  rend  by  c»«ry 
*tudcnt  of  nalUTc.  not  merely  for  the  sufaject  metier  pent,  but  more 
particalnrly  for  the  me-thod  and  Spirit  tliai  i«  »o  admirably  broogbt 
lo  bcsr  on  a  group  of  commonplace  facts. 

*LaDgdon,  Faaoy  B.:  Am.  Jocir.  of  Uorpliolo)^,  1895,  Vol.  Yl,  p. 
11 S. 

*I,ciibos»ck,  MichMl  V.:  Ur«prung,  Vcrlauf  nnd  Hndigung  drr 
scnsibelu  Nervcnfasem  be:  Lanibricu*.  Arch.  f.  Micros,  Aunt.,  1&9:, 
XXXIX,  pp.  106.(36. 
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disturbed.  This  sliould  be  repeated  often  enoug;h  to  establish 
with  certainly  the  presence  or  absence  of  a  prcfcTcncc  for  cer- 
tain foods. 

TasU.  Dip  a  piece  of  cabbage  or  celery  iuto  a  strong  solu- 
tion of  quiiiiuc  and  place  it  near  a  fre^b  piece  of  Ihc  same  food, 
of  ^tnt.iize  and  shape — notice  whether  the  piece  (iip[><;<I  in 
quinine  is  disturbed  during  the  night.' 

Smell.*  la).  Bring  near  to  the  head  end  of  the  worm  in  ituc- 
CesMon  biis  of  sponges  or  filter  paper  saturBtc<l  «-ith  water, 
with  iitigar  solution,  with  onion  juice,  with  acetic  acid,  and  \\rilh 
beef  extract.  Does  the  worm  react?  (bj.  Bur)'  in  a  hole 
about  the  size  of  a  hen's  egg  a  piece  of  onion.  Pack  the 
earth  Urmty,  bury  a  aecund  piece  uear  by  In  a  similar  way,  but 
do  not  paclc  the  earth.'     Notice  which  is  first  disturbed. 

licring  (iij.  Place  three  or  fuur  worms  in  a  pot  of  Xnose 
earth  and  note  the  lime  in  which  they  disappear,  (b).  Press 
and  paclc  the  earth  and  repeat  the  c.vperiment.  (c).  Try  dif- 
ferent kinds  of  .-'oils — note  where  the  worms  go  down.  Do  they 
su'allow  the  earth  while  boring?  Methods  and  rate  of  boring 
mtiy  be  oonvenienily  observed  in  tall  narrow  gloits  jars.* 

Mtthods  of  Burying,  (a).  Place  without  order  in  a  jar  over 
night  fifty  dead  pine  needles  In  another  jar  the  same  num- 
ber of  green  pine  needles.  Note  the  next  morning  the  arrange- 
went  of  dead  and  green  needles,  (b).  Make  the  same  exper- 
iment during  the  day  time — after  covering  the  lop  of  the  jar 
with  a  black  cloth,  (c).  Put  dead  pine  needlw  in  both  jars  ; 
keep  one  jar  in  a  temperature  of  about  22°C  over  night,  and 
the  oihcr  out  doors  uncuveied,  Comjmre  the  number  of  needles 
drawn  in. 

Slugs,     {Limax  Maximvs.) 

Tliis  species  of  gastropoda  may  be  found  '  during  the  wanner 
seasons  in  gardens.  orchartU.  (Uir>- hou.ses  and  the  like,  and 
during  the  winter  seasons  in  greenhouses.  They  seek  dark, 
sliady,  damp  places. 


>Grab«r.  Vitus:    Locdt..  pp.  190-195, 

*Attcr  Drtrwin's.  jnobibly  no  other  work  on  tlic  <cn»c«  of  enrtb 
iforuiK  is  more  helpfnl  and  suggestive  tlmii  thai  of  Nh^cI's.  Blbllo- 
llieCB  ZooloK''".  Srpt.  18.  I3q4,  pp.  146-1.^0. 

'This  expcrinieal  was  uscl  by  Damin  to  test  Ibc  worms  kchvp  ol 
•oiell.  The  (001 1  plMCf'l  in  the  loose  earth  wnii  ttsitally  Touud  firu. 
Mifpht  not  this  be  partly  iliie  to  the  fnct  that  the  loose  earth  ofiered 
cntlei  pcDclrstion  lo  the  wncm* 

Toi  the  powcrofwoTiiis to  regenerate  Ion  pitrts  !)t«  T.  II.  Morgan's 
paper  in  .\iuit.  Km.  Bd.  15.    No.  11,  «.  .107,  1899. 

*I  keep  tliem  alive  all  winter  in  a  woo<1eii  linx  partly  filled  with 
rotten  w«od  and  rich  soil  takeu  from  their  iisluml  bnbilat.  They  eat 
vctE«tablcs.  fruits  and  meat. 
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Sense  Organs:'  Eyes,  auditory  vesicles  (otocysts),  tactile 
and  olfactory  organs  are  picecut. 

Senses.  They  react  to  odors,*  sound,  toach,  light,  heat  and 
gravity. 

Sense  of  Smell.*  (a).  Reactions  to  odors  in  the  form  of 
liquids  may  be  secured  by  putting  a  band  or  !>tream  of  the 
solution  on  a  pane  of  glass  at  right  angles  to  the  snail's  line  of 
motion.  Do  you  find  characteristic  reactions  toward  diSerent 
odors.  Look  for  objectionable  and  nnobjectionnble  odors :  (b) 
note  in  seconds,  in  each  case,  the  interval  elapsing  before  the 
first  n:sponses. 

Sight,  (a).  Do  they  discern  objects?*  Weir*  is  inclined 
to  think  that  they  do.  "The  snail  carries  its  eyes  in  telescopic 
watch-towers  .  .  .  and,  assemi-prominent  andcomrnanding 
view  points  arc  assigned  to  its  organs  of  sight,  one  would  nat- 
urally expect  to  find  a  com  pa  ni  lively  high  degree  of  develop- 
ment in  tliera."  Hiscxiwrimental  test  runs  thus:  At  the  end 
of  a  ten  fcHji  pole  suspend,  by  ineaiis  of  a  string,  a  white  or 
black  ball.  The  ball  is  made  to  describe  a  pendulum-like 
movement  to  and  fro  in  front  of  the  snail  on  a  level  with  the 
tips  of  its  horns.  I  suggest  that  a  pane  of  glass  be  interposed 
between  the  snail  and  the  swinging  ball,  thus  preventing  the 
pr^s-tibility  of  creating  disturbing  air  currents,  (h).  I'm  ft 
specimen  on  a  pane  of  glass  8  x  lo,  and  place  the  glass  horizon- 
tally  near  a  window  and  let  the  slug  be  parallel  to  the  window, 
Dd  not  let  direct  sunlight  fall  ujion  it.*  I'lot  the  position  of 
the  slug  at  intervals  of  ten  seconds.' 

Taslc'  Nagei"  l>elieve!*  that  the  lips  and  mouth  parts  of 
tbe  slug  arc  moderately  susceptible  to  taste  stimulus.  By 
means  of  a  pipette,  place  one  nt  a  time,  and  at  right  angles  to 
the  snail's  line  of  motion,  a  band  of  distilled  water,  of  a  weak 
solution  of  sugar,  of  acetic  acid,  of  quinine,  of  alcohol,  of 
cheese-water,  of  meat  juice,  etc., — make  a  record  of  its  behavior 
on  reaching  the  different  bands  of  solution. 

LommotioH.  Place  the  sing  on  the  glass  and  .study  its  loco- 
motion from  the  under  side  of  the  plate. 

>CUus  floa  Sedgwick  :    Tcxi-book  of  ZottloEy-     1884.  Vol.  II,  p.  34. 

'Spcugcl.  J.  W . :  Die  Geruchsorgane  und  da*  Nerve oavst em  der 
MolliiskiQ.     Zeit.  (.  wiss.  7.oa\..  Vol.  XXXIV. 

■Nagel,  Wilibald  A.:  Bibliotheca  Zoolagicn,  hen,  iS,  pp.  163-168, 
lB44- 

'Lnbbock,  Sir  John  ;  Scums,  In*tiaclB,  and  IntcliigCBCC  of  Animals, 

p,  t40' 

*Wcir. James;    l.oc.cif.,  pp.  18-ao. 

*  Hot  vater  or  a  solulion  of  rttier  and  alcohol  will  cleanie  the  glaia 
of  the  slime  wtiich  should  frcqucDtlv  he  removed. 

•Locb.J.:  DeTHeIiotropi!imuiidcr'rbier«.Wunbar)(,iS90.  pp. 93-100. 

•  Lnhbock.  Sir  John :    I.oe.  tit.,  p.  n. 
"Nagel,  W.  A.:    /.Of.  ri/.,  p.  164. 
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Gtotadit  Sente.  A  rough  and  ready  detnonMrational  method 
Is  lo  place  the  slug  ou  a  pane  of  glass,  parallel  to  one  edge  of 
tbc  pane,  hold  the  pane  vertical  aad  shield  from  lateral  lights. 
Represent  graphically  tlie  position  of  the  slug  at  the  beginning 
of  the  experiment,  and  at  iuten'als  of  ten  seconds,  for  about  a 
minute. 

The  geotactic  sense  of  the  slug  has  been  so  well  demon- 
strated b>-  Davenport'  that  I  can  do  no  belter  than  give  his 
methods.  A  dark,  wooden  box  of  cubical  form  about  35  cm. 
in  diataeter,  a  dense,  opaque,  black  cloth  to  cover  the  open 
side  of  the  box  which  must  be  directed  upwards,  are  required; 
a  glass  plate  about  30  cm.''  square  carries  the  slug  and  is  so 
placed  in  the  dark  box  thnt  one  edge  fits  into  one  of  the  lower 
angles  of  the  box  while  the  opposite  edge  may  be  elevated  to 
any  degree  ranging  from  0°  lo  90°.  Measure  the  angles  off. 
upon  one  side  of  the  box.  and  bore  a  hoteal  every  fifth  degree, 
no  that  the  gla.ss  plate  may  rcil  on  plugs  inserted  into  the 
holes.  The  angular  deviation  of  the  axis  of  the  body  during 
a  given  time  from  the  position  in  which  it  was  first  placed  may 
be  measured  nf[  by  means  of  a  protractor. 

If  the  student  desire  to  pursue  the  question  of  geotaxis  fur- 
ther, he  may  iuvesti(;ate  to  answer  the  following  questions,  which 
may  readily  be  determined  by  experimentation,  (a).  "  What 
relation  exists  between  a  variation  in  the  pressure  of  gravity 
and  the  precisi'jn  of  orientation  ?"  (b).  "  What  is  the  limiling 
pressure  which  will  call  forth  the  geutactic  rcr'ponse?"  ' 

The  former  i.s  detnonstrated  by  ascertaining  the  angular 
deviation  of  the  slug  from  a  vertical  position  tipon  the  plaie  at 
xitrioiis  inclinations  from  0°  10  90°,  and  after  the  lapse  of  a 
constant  time  ( 45  seconds).  The  data  gained  in  answer  to  the 
first  problem  furnishes  an  answer  to  the  second. 

Preliminary  to  (a) :  Ascertain  whether  the  quickufa  of 
the  response  of  the  slug  is  modified  by  the  strength  of  the 
action  of  gravity,  t.  e.,  does  the  slug  respond  as  quickly  and 
effect  as  complete  an  orieuiation  at  say  15°  as  at  75°?  For 
this  purpose,  place  the  slug  on  the  glass  so  that  its  long  axis 
is  parallel  to  the  lower  edge  of  the  plate.  Set  the  glass  suc- 
cessively at  60",  45".  30",  20°  and  15".  and  make  five  lest.s  at 
each  angle  upon  one  and  the  same  slug.  Two  time  inter%'als 
Hliould  he  taken:  (1)  the  time  elapsing  liefore  the  first 
response  lo  gravity  fKCUis,  and  (j)  the  inierv-al  required  for 

>Oavenpon.  C.  B. :    Jour.  Plir*..  Vol.  XXII.  pp.  99-110,  1807-96. 

'I  receive  SHiiHfactory  rcntilt*  (roni  n  bos  10  xB  xj  inch**  a«cp. 

•In  addition  to  th«M  questions.  Dr.  DnvcDport  «sk»  a  thitil :  Wliai 
detcTiniacs  the  ^•ition  of  the  hcnd  end?  A  «alulion  ol  Ibi*  qucf- 
tloti  iiiTolvea  cxperimentalioii  bvyonil  whRt  if  cuiitctitpUted  io  thU 
course . 
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the  orf^aaism  to  place  its  eutin:  axis  in  a  vertical  position.  To 
avoid  exposing  the  slug  to  the  action  of  light  during  the  pre- 
liminary experiment,  the  completeness  of  orientation  should 
be  observed  nfter  different  periods  of  time,  <.  g.,  at  the  end 
of  30,  40,  and  50  second!!.  That  period  in  which  orientation 
is  just  effected  should  be  the  time  selected  for  future  experi- 
ments. 

(a).  Set  the  plate  at  the  following  angles :  90°.  60',  45", 
30°,  20°.  10^  and  0°.  At  each  aiit;le  make  six  determinations 
on  each  one  of  five  slugs.  For  each  angle  find  the  mean  of 
the  thirty  determinations  of  the  angular  deviation  of  the  slug 
from  the  vertical  position,  (h)  note  the  extreme  deviations 
from  the  vertical  in  the  case  of  each  slug.' 

Fish. 

A  study  of  fishes  in  tlie  iutereriU  of  comparative  psycholoey 
is  exceedingly  desirable,  for  the  reason  that  they  stand  at  the 
bottom  of  the  great  back-lwiied  series  of  animal  life  presenting 
in  a  simple  and  fun  da  mental  form  all  the  essential  Atructure.s 
characteristic  of  that  group.  To  the  fish  wc  owe  a  debt  for 
having  eiKM.sed  the  iicrvotiii  system  in  3  Iwiny  veitebnil  culunin, 
for  developing  an  efficient  neuro-niotor  mechanism  operating 
about  a  stiff  toii|;itudinal  axis,  and  for  having  "slaked  out" 
or  laid  down  the  ground  plan  of  the  nervous  5y^tem  on  which 
the  forces  of  evolution  have  erected  the  complex  structures  of 
higher  forms. 

The  following  are  some  of  the  fish  suitable  for  such  a  study; 
pickerel'  (,£iox  Amenraua),  |»eich  {Perea  Amerieaita),  goldfish 
(^Cyprinus  Auralus).  horned  pont,  common  bullhead  {Ameiunts 
nebuhsus)  and  shiners  and  spotted  tail  minnows  (t^olrcpus 
hudutnius')  and  stickle-back  (Hucalia  tinxtttant) .  Both  pick- 
erel and  perch  should  be  kept  in  large  aquaria  supplied  with  a 
continuoUN  Qowr  of  water — a  forced  stream  ia  preferable.  Chara, 
water  cress,  or  other  water  grasses  should  be  supplied  and, 
of  course,  permitted  to  grow.  Shiners,  earth  worms,  newta. 
young  frogs  serve  as  food.  Gold  6»h  do  not  require  constant 
running  water.  It  should  be  changed,  however,  every  week 
or  two.  Supply  the  aquaria  with  sand  and  pebbles,  and  grasses 
— like  water  cress,  cabomba,  chara. 

Food  for  gold  fish  may  be  had  of  the  dealers. 

Fwd.     (a)  Feed  regularly — daily  or  c%-cry  other  day  depend- 

'  See  al*o  Geotaxi*  by  Davenport.  Bx  peri  mental  Morphology,  Part 
I.  V-  'tif. 

'The  sciemilic  name*  of  North  Americin  (i«hcs  ciiii  he  louti4  in  U. 
S.  Com.  of  I'ish  and  Fi*hcfics.  reoort  of  1893.  pp.  joa-sgo.  This  woel: 
wan  prcpsrvii  by  Pre*i(lctit  David  Starr  Jonliiu  Hml  Dr.  B.  W.  B*cr- 
maan. 
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ing  on  the  species  and  somewhat  on  the  season.  Note  tlie 
time  required  for  the  diffeTcnt  species  to  recoKnize  your  approach 
and  presence.'  Do  some  never  Icnm  to  recognize  you ?  (b). 
Compare  the  manner  in  wlucli,  c  jr-.  perch*  and  pickerel 
seize  their  food  (live  luinnowH).  Can  you  accoum  for  Ihe  dif- 
ference? (c).  Sec  if  you  can  delect  a  carnivorous  6xh  stalking 
its  prey.  (d).  Cut  the  rice  wafer  preparation  for  gold  fish  into 
[»eee3  about  i  cm.  Kiuarc.  Give  the  ii»)],  along  with  the  two 
or  tlircc  pieces  of  wafer,  a  piece  of  decided  yellow  paper  cut 
like  the  wafer  in  si/e  mid  shape.  Kote  carefully  the  results. 
Repeat  the  experiment  often  enough  to  justify  a  conclu»oit. 
Next  give  ihein  paper  of  a  much  lighier  yellow  and  observe 
their  behavior  toward  it.  l»  it  touch  <ir  taste  or  both  that  ac- 
quniiits  them  with  the  paper?  Finally,  give  them  cut  pieces 
of  white  filter  paper,  which  very  closely  resembles  the  rice 
^v;ifer.  At  each  experiment  do  not  give  more  than  two  or  three 
bits  of  rice  wafer  with  the  one  piece  of  paper.  It  would  be  of 
great  iniercst  to  find  out  if  the  gold  fish  would  ever  learn  not 
to  strike  at  the  while  iiltcr  paper,  (c).  Feed'  perch  on  shiners 
for  three  mouths,  then  partition  off  a  portion  of  their  aquarium 
with  a  pane  of  glass.  F.very  other  day,  at  the  feeding  hour,  put 
sbiners  in  the  new  division.  Note  on  each  occasion  the  num- 
l>er  of  attempts  made  by  the  perch  tu  catch  the  minnows. 
Remove  the  minnows  from  the  tank  at  the  end  of  each  observa- 
tion. Feed  Ihe  perch  earth  worms  on  days  not  experimenting. 
Should  the  perch  finally  become  indifferent  toward  the  minnows, 
remove  the  glass  partition.  Note  the  effect,  (f).  Some  fish,  like 
ptcksrel,  appear  to  have  "  table  manners."  others,  like  stickle- 
backs, snatch  at  times  the  food  from  each  other's  mouths  as  do 
the  hens. 

Ttmperalure.*  The  sensitiveness*  of  fish  to  temperature 
varies  greatly  among  different  species,  (a).  If  a  minnow  be 
tran-sfcrrcd  fmm  a  temperature  of  about  ao'C  to  2''-4''C.  and 
allowed  to  remain  %  minute,  it  will  soon  appear  as  dead.    If, 

■Mclutosb,  W.  C:  Note  oa  the  Memory  of  Tisbes.  Jouranl  of 
Mciitnl  Science,  Vol.  XLIV,  pp.  J3i-»3S.  18^. 

•Neither  pickerc!  nor  perch  eKI  (l*ed  fiih. 

•Thiieipcrimetitwns  suggested  b_v  the  (■nioii«  experiment  of  Mobju* 
on  tijkc.  Tbe  story  rum  tlial  pike.  bnTiiii;  lived  for  some  time  in  h 
taoK  «eparatcil  hy  n  cIass  plate  (toin  itaolhcr  iii  which  smikll  lish  were 
liviiTft  Anally  <le»i»le3  from  trying  10  colch  lliem,  nnd  on  Ibc  glas»  pUtc 
beinx  retuovMl  tiinite  no  attempt  to  molcit  Ibc  tiiiinll  Bth.  See  inlci* 
pietaiion  bv  Prot.  Batcson.  Jourual  of  Mariuc  Biological  AisociittiDD, 
pp.  343,  1890. 

'Pat  an  aceouat  of  oome  ex  peri  men  tat  ion  and  obarrvatlon  on  ihc 
SeDtc-Oi^Biin  aud  Perceptions  of  Fiitbcft,  »cc  W.  Batc»ou  in  Journal  of 
Marine  Biolotcieal  -Vasociation,  Vol.  I,  pp.  »39-«8, 

*Goo(lc,  C.  Brown:   t;.  S.  Pish  Com.  Report,  1877,  pp.  51-71. 
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after  a  minute,  it  be  transferred  successively  through  lo'C,  15° 
C,  and  back  to  Jo°C,  life  returns; — trausferring  directl)'  from  a" 
to  so^C  often  kills  the  fish. 

(b)'  The  foUowirig  apparatus  may  be  used  not  ouly  for  test- 
ing liieir  sensitiveness  to  temperature,  but  nljo  for  finding  their 
optimum,     (I  suggest  that  the  test  be  made  with  sbincrs.  using 


fo  or  30  at  a  time),  A  zinc  trough  about  so  cm,  deep,  r6cm. 
wide  and  3.4  meters  long  supported  by  a  wo<«lcn  frame. 
[See  cut,]  Solder  to  the  bottom  of  the  trough  [6  cm,  from 
one  end  s  tin  box  13  cm.  wide,  15  cm.  long  and  6  cm.  deep, 
The  box  receives  water  through  a  hole  cut  in  the  zinc 
trough.  Solder  a  stand-pipe  to  the  xinc  trough  alwmt  the 
hole  leading  to  the  tin  bnx.  Apply  heat  to  the  tin  box. 
The  water  in  the  trough  should  not  exceed  I'/j  inches  in 
depth.  The  end  opposite  the  tin  box  should  rest  on  iced 
sawdust.  Ice  may  be  applied  to  the  sides  of  the  trough,  and 
al.so  put  in  the  water  to  secure  desired  differences  of  tempera- 
ture. Lay  lengthwise  of  the  trough  a  strip  of  board  contain- 
ing }(  inch  holes  about  six  inchesapart.  Thrust  thermometers 
through  the  holes  and  into  the  water  two  inches  below  its 
surface. 

Sigkl,*  Observation.'!  •  made  on  different  -ipecies  readily 
show  that  there  are  wide  differences  in  their  range  of  vision, 
e.g.,  perch  appear  to  recognize  the  human  figure  about  30 
feet  awav,  minnows  20  to  25  feet  away  and  pickerel  10  to  15 
feet. 

With  the  room  darkened  and  with  a  magic  lantern  mounted 


*  An  apparatna  of  this  tart  gave  satisfactory  reaults  in  searcbing  for 
tbeeptiiiniiu  lempeuuure  of  tadpoles,  8«  Am.  Jour.  0/ PsytMagy, 
ifaS, Vol  X,  No.  1.  pp.  S-io. 

*  Oiitcsoii,  W, :  /.Of,  eit.,  pp.  :4i-i4S. 

■One  may  connect  with  otservntioti*  on  the  Mchl  oJ  ft«hc«  experi- 
nepts  and  obseivatioii!)  on  tbeir  color  clmngcs.  The  horneil  pool  b 
■bM  to  alter  its  color  wbco  Iransfcrrcd  from  a  wtiite  tD  a  dark  dish. 
Abbott  und  others  cite  cases  of  color  cliaiiKCRilurlDg  emotion*)  excitc- 
mept.  The  diHerent  hues  ou  my  perch  are  more  plODOtuiced  after  on 
•scitiug  chase  for  a  uiiuDOW.  It  appear*  that  cban|{e*  ia  the  iatcDcilj 
of  light  canaes  apparcot  cliaiigcs  in  color. 
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OD  a  rotating  table  placed  about  three  feet  from  the  aquarium, 
throw  a  bright  light  on  the  aquarium  iu  the  ret|;iou  of  the  fish. 
Should  the  fish  finally  move  away  or  just  out  of  the  xoae  of 
liglit,  rotate  the  table  until  the  light  covers  his  entire  body. 
See  if,  by  repeating  this  process,  you  can  drive  them  back  and 
forth  between  the  ends  of  the  aquarium.  It  would  be  interest- 
ing to  .see  if  they  react  toward  colored  light  as  toward  white, 
Bateson  found  no  appreciable  difference  in  the  reaction  toward 
white  and  colored  light  among  the  species  tested  by  him.'  Give 
to  a  species  of  day  feeders  food  at  night. — note  their  behavior 
by  means  of  a  dark  lantern. 

//earing.  Ichthyologists'  are  generally  agreed  that  fish  do 
not  hear  sounds  transmitted  by  air  waves,'  The  ear  apparatus 
is  usually  interpreted  as  an  organ  for  equilibration.  They  do 
respond  to  vibratile  motions  imparted  to  the  water  by  solid 
bodies.  Some  fish  are  known  to  make  noises,  and  even  musi- 
cal sounds  which  are  heard  by  other  Sshes  of  their  kind. 
Would  acuteness  of  hearing  be  of  any  advantage  to  the  fish  ? 

Emolhas.  The  works  of  Romanes,  Brehm.  Giinther.  Dar- 
win. Abbott  and  others  cite  instances  of  the  activitiett  of  fiah 
that  are  expressive  of  fear,  pugnacity,  social,  sexual  and 
parental  feelings,  auger,  jealousy,  play  and  curiosity.  How 
many  of  these  emotions  do  you  notice  ?  * 

Chicks. 

"  1  h&ve  aoft  described,  pertiap*  id  undue  detnil.  •  few  of  my  obaer- 
vaitouaaa  aot«d  down  at  the  time.  To  some  they  mxy  teem  trivial, 
and  scmrcely  worth  the  making  and  the  noting,  To  us,  as  studeiit4 
of  comparative  psychology,  their  intercat  Ilea  in  the  light  tbey  throw 
«n  the  twrinnlDgs  of  psychical  life  and  activity  in  the  chick  or 
'incV."— Morgan. 

'  BntowD.  W. :    Loc.  eil.,  pp.  JSt-95*. 

'Lee.  F.  S.  ■  A  Studvof  the  Sense  of  Equilibrium  in  Fishe«.  JOUT. 
of  PbysiologT,  Vol.  XV,  pp.  311-348. 

*  Kreldl.  Afois  ;  IJcber  <lie  Scliall perception  der  Fische.  Archlv  f. 
4.  gw.  Phyalology,  1S95,  Vol.  LXI.  pp.  450^64;  also  Ein  weiterer 
Verauch  Ubcr  du  angeblichc  listen  ciues  Gtockciueichens  dutch  die 
Pitcbe.    Archiv  I,  d.  ^es.  Physiologir.  1896,  Vol.  LXITI,  pp.  581-586. 

'  Prom  my  olisvrrations  on  sbioers.  I  nni  pc^rsunded  tuut  they,  at 
least,  poasea*  the  capacily  for  feigning  death.  Pickerel  wilt  not  cat 
dead  fiah — at  atiy  rate  iniiie  do  not.  Sometimes  they  are  not  success- 
ful at  the  Grn  two  or  three  attempts  iu  seizing  a  shiner.  These 
iinsDCCC««ful  attempts  greatly  excile  the  smnll  fish,  which  dart 
hither  and  thither  pursued  by  the  pickerel.  The  chase  may  finally 
tie  given  up  or  the  pickerel  may  setic  one,  after  which  all  becomes 
iguict.  It  is  at  thiE  period  that  the  lucky  Ebtnet  leeks  a  dark  place 
and  lies  flat  ou  one  side  as  when  dead,  I  have  been  deceived  several 
limes  myself  wbeD,  on  Ko'i'X  to  remove  them  from  the  tank,  thinkiug 
they  were  dead,  they  would  dart  with  lightning  speed  to  some  new 
quarter. 
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The  fact  that  chicks  can  be  reared  under  test  coDditions  and 
by  tliecareoffoster-pareuts,  makes  it  possible  to  see  more  clearly 
just  wbat  responses  are  due  to  inheritance,  e.  g.,  pecking, 
cuddling,  makiug  their  toilet ;  and  what  arc  due  to  seiisc- 
cxpcrience,  operating  under  the  principles  of  association,  c.  g., 
responses  to  agreeable  and  disagreeable  foods. 

First  Day.  Sensa^.  (a).  While  peeping  in  the  shell,' 
whistle,*  clap  the  hands  near  the  egg,  hold  a  tiining-tbrk  near — 
is  there  a  response  to  these  sounds? 

(b).  After  they  have  recovered  from  the  "catastrophe  of 
birth,"  repeat  the  sounds  made  in  (a)  and  others  that  suggest 
themselves.  Repeat  this  at  ages  12,  34,  36,  and  48*  hour;*, 
respectively,  and  note  the  differences  in  responses  both  as  to 
the  increasing  peifeclion  of  the  sense  of  hearing  and  io  the 
expression  of  the  emotions. 

(c).  Has  tapping  on  the  floor  near  the  food  with  a  pencil 
any  suggestive'  value — through  the  auditory  sense — to  the 
chicks  pecking  ? 

3.  Note  behavior  toward  different  odors,  e.  g..  spearmint, 
iodoform,  cologne,  cheese,  asafo^tida.  etc.  Odors  may  con- 
veniently be  presented  on  bits  of  cotton  batting  held  by 
forceps, 

3.  At  about  the  age  of  12  hours  test  the  6eld  of  vision  by 
dropping  bright  bits  of  shell  or  meal  befure  them.  Move  ihe 
food  back  and  forth,  up  and  down,  l^fore  them.  Do  they 
peck  ai  food  beyond  their  reach?"  Is  it  necessary  to  touch  the 
4ye  to  get  a  winking  reflex  ? 

4.  Touch  their  feet  with  cold,  medium,  and  quite  wami 
wire — note  the  response  in  each  case.  Note  fondness  for  sun- 
shine. 

iHstinrlive  Movemenls.''  (a).  Note  efforts  to  stand,*  to 
walk*  follow  moving  objects '"—do  they  show  preferences  here? 
Note  position  of  head  and  neck  when  sitting.  Whenever 
possible  early  movements  of  other  birds  should  be  noted  and 


'Suggestions  nnd  ditcctioim  for  IiatchinK  chicks  by  rocnnii  of  no  lo- 
cnbator  may  be  bad  by  writing  to  any  rvptilnbic  manufactnrvr  of 
iacutiBlon. 

'Morgan,  C.  Lloyd:    Habit  ami  loKtincl,  1896.  (ip.  it-it. 

■  Hudson,  W.  U.':    Naturalist  in  La  Plata.  1891,  pp.  99. 

'Spal'liag.  D.  A.:  Instinct.  MactnillaR'i  Maskxine,  Feb.,  1873, 
VoLXXVd. 

*Darwin,  Charles:    Eipr«ssioii  of  the  Emotions,  iSti.  p.  47. 

•  Ptevcr.  W. :  The  Mind  of  the  Child,  p.  J39.  Trandated  by  H.  W. 
Brown,  188S. 

'Prcyer,  W.:     Coe.  til. 

*  Morgan.  C.  Lloyd  :     Habit  and  Instinct.     Chapter  3. 

*Mtlk.  Wesley:     The  Nature  and   Development  of  Anlnul  latelli- 
genee. 
"Groos,  Karl :    The  Play  of  Animala.    Chapter  3. 
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compared  with  those  of  chicks,  e.  g..  standing.  wMking.  and 
swimiRtng  of  the  duck.  (b).  Make  »  list  of  all  those  activi- 
ties that  may  be^regarded  as  instinctive,  i.  e..  "congenitally  i>er- 
fecl,"'  as  pocking,  cuddling  (do  ibcy  show  a  prctirrencc  here  or 
do  they  cuddle  iniltjfcreiilly  under  any  object)?  Do  loud, 
shani  sounds  shock  or  frighten  them  ? 

Voice.  How  mauy  distinct  sounds  cau  be  distinguished  at 
this  age? 

Setvnd  Day.  i.  Repeat  experiments  on  the  senses,  sddiag 
to  the  list  expefiment.i  on  tn.tte  by  giving  them  bits  of  lemon 
and  orange '  peelings,  or  a  bit  of  blotting  paper  of  pronounced 
color  saturated  with  quinine.  Note  wiUi  spcdal  care  the  in- 
creased perfection  of  sight  and  hearing. 

3.  Note  all  activities  of  food  getting,  such  as  pecking, 
seizing,  bill-movenjeitt^.  swallowing,  eic-  Offer  them  water 
f  water  should  not  be  oFTered  earlier  than  the  second  day),  and 
observe  just  how  they  come  to  drink.  Offer  them  an  earth 
worm,  beetle,  or  the  like,  and  note  the  effects  of  competition. 
Imitative'  acts  are  liable  to  occur  at  the  end  of  the  second  and 
the  beginning  of  the  third  day.  For  di.-*covery'  and  accurate 
description  they  require  careful  obser^'ation.'  What  is  the 
nature  of  the  activiiie-s  imitated,  racial  or  acquired? 

3.  Observe  the  following:  (a)  certain  activities  fading  out, 
(b)  new  ones  appearing.' ^.  ^..  preeulng  feathers,  flapping 
wings,  wall:iwiDg,  scratcliing — will  they  scratch  on  a  biire  .••iir* 
face,  or  do  they  require  a  bit  of  sand  or  grain  to  touch  off  the 
scratching  apparatus?  thc^e  may  not  occur  until  third  and 
fourth  days,  (c)  Are  there  any  which  they  do  from  individu.il 
experience  ? 

Memory  and  Associations.*  To  study  the  formation  of  asso- 
ciations in  the  chick  the  sense  of  ta,ste  may  ea«ly  be  employed. 
Offer  them  some  bitler  nr  disagreeable  substance  of  a  pro- 
nounced color  as  food.  The  number  of  experiences  which  the 
chick  has  with  the  disagreeable  substance  before  it  avoids  or 
neglects  it  altogether  is  a  rough  measure  of  the  time  required 
for  a  permanent  association  to  be  forraec)  between  the  color  of 
the  food  and  its  disagreeable  effects  when  taken  into  the  niouilf 


>HaDt,  H.  E.:     Am.  Jour.  0/  Psychology,  t^i^'^.  Vol.  IX,  pp.  135-1  >7- 

*UorgBit,  C,  Uoyd:     Loc.Cit..  pp.  166-185. 

*RQilian«(i:     Mental  Evolution  in  Animat*.  pp.  lai-llj. 

•For  iinitatire  movemenu  in  thfr  child,  see  Preyer  :  The  SenM* 
.-iiid  the  Will.    Tr.  Ity  H.  W.  Brown,     pp.  iSi-191. 

*JiitD<:<s.  W. ;  Piychology,  Vol.  II,  pp.  394-401.  See  TrsDAltoHncu 
of  In»linct«. 

*Tharodike,  E.  I..:  Animal  IntelHgeuce.  Supp.  P»y.  Rev..  189S, 
pp.  6J.78. 

'Morgan,  C.  Lloyd:  In  trod  net  ion  to  ComparattTC  Psychology, 
tS^t.     Chapter  5,  Auociation  of  Idea*  in  AniniNli. 
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An  experiment  of  this  sort  may  require  several  successive  dnya 
of  observation.  The  permanency  of  the  association  should  be 
tested  by  offering  the  objectionable  stibstaiKK  several  days 
apart.' 

Third  Day,  Instinchivf  Aclh'tiUs.  Note  the  flr.it  appear- 
ance of  attempts  to  scratch  the  head,  to  wallow,  to  play,  and 
under  what  comUtiou.s  the»c  things  occur. 

EmolioHs.    Joy,  fear,  anger  may  be  expressed  at  thi«  age. 

Solitude  and  SoeUly.  The  effect  of  .solitude  may  be  observed 
by  isolating  ouc  chick  completely  from  his  kind — not  even 
letting  it  hear  the  voices  of  other  chicks.  Feed  it  on  a  limited 
variety  of  diet.  At  the  end  of  four  nr  five'  days,  introduce  it 
to  a  flock  that  have  enjoyed  society  and  a  larger  variety  of  ex- 
perience,    Obscr\'e  its  initiation  into  this  larger  world. 

The  above  outline,  covering  the  first  three  days  of  chick  life, 
and  indicating  the  kind  of  observations  to  be  made  for  the 
advantage  of  psychology  may  be  continued  with  profit  twelve 
to  fourteen  days,  the  duration  depending  largely  upon  the 
problems  set  for  the  chicks  to  do. 

Tub  WuiTK  Rat. 

"  No  ghost  Mory  or  talc  of  borrlil  murder  hHS  bceu  coiiaMered  quite 
complete  wilhonl  its  rni  peering  from  some  dark  corner." — Cram. 

To  Mr.  Willard  S.  Small  I  am  greatly  indebted  for  both  the 
form  and  matter  of  this  section.  The  outline  here  presented 
by  Mr.  Small  for  studying  this  rodent  is  based  on  his  own  very 
painstaking  investigations,  which  have  extended  over  nearly 
two  years.  Wilh  appropriate  variations — dictated  of  course 
by  the  instincts,  dominant  traits,  etc.,  of  the  rodent  to  be 
studied,  the  outline  may  ser\'c  for  further  investigations  on 
other  members  of  that  family. 

The  white  rat  presents  some  modifications  of  the  p.'*ychical 
character  of  his  wild  congeners,"  but  these  are  comparatively 
slight.  The  description  given  by  Brehm'  of  the  character  of 
mut  deatmanus  applies  to  the  domesticated  white  rat  with 
almost  equal  accuracy.  The  principal  difference  in  psychic 
outfit  is  the  inferiority  of  vision  in  the  white  rat.  The  eye 
is  unpigmentcd  and  seems  to  he  a  much  les-s  important  instru- 
ment than  with  the  wild  varieties.' 

On  account  of  their  early  maturity,  healthiness  (under  nor- 


»Klhie.  L.  W. :    Am.  Jour,  of  Piychology,  Vol.  X,  p.  173. 
'/did.,  pp.  tyi-ijt. 

*  Brehm:  Thicrleben  ( Snllgcttiiere,  Vol.  II,  p,  34a  B,).    ,\  cliaracter- 
iKition  o(  the  specl*s  IVuridae. 

*  Brehm  :     Loc.  fit.,  p,  349. 

'Rodwell,   James:     The   Rat  (Loadon:   Routledgc  and  Sobs)   !•  a 
mine  of  anecdotal  literature  npoa  the  rnt. 
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mat  conditions'),  Kcntleness  aiid  cleanliness  white  rats  are  well 
adapted  Tor  experimental  studies. 

/.  The  Psychic  DeveloptnatI  of  the  Young  Rat.  The  while 
lat,  bom  btiml  mid  deaf,  passes  through  two  distinct  plia&es 
of  psychic  development:'  the  period  before,  and  the  period  after. 
si{{ht  and  hearing  begin  to  function.  The  method  in  this  sec- 
tion is  to  follow  the  development  of  the  animal's  ps>'cl)ical  ac- 
tivities from  birth  until  the  age  of  five  or  six  weeks.  The  only 
factor  appearing  afler  this  age  is  the  sex  instinct.  This  appears 
about  the  ninth  or  tenth  week. 

Sknsation.'  Fintday.  I.  Smtll.  Test*  withseveral  sub- 
stances, *,^.,  fresh  milk,  cologne  water,  hydrochloric  acid. 
Observe:  (a)  the  character  of  the  reactions — how  many  kinds? 
(b)  whether  the  reactions  seem  to  indicate  pleasure  or  dis- 
pleasure in  each  case;  (c)  can  you  disiiugutsh  between  the 
act  of  sensing  and  the  motor  reaction?  (d)  do  you  disliugiiish 
the  vibratory  raovcmeuts  of  the  nostrils  so  chaTacteristic  of  the 
rodents? 

}.  Taste.  Open  the  mouth  and  place  upon  the  tongne: 
fresh  milk,  honey  or  sugar  solution,  aloes  or  quinine  solution, 
or  other  substances.  Observe;  (a)  the  reactions;  (b)  whether 
they  seem  to  indicate  discriniinalion  of  tastes," 

3.  Tathle  Sensibiliiy.  (a)  Touch  the  skin  lightly  ou  variouii 
parts  of  the  body;  (b)  draw  a  bristle  across  the  back.  Qank  or 
side,  and  over  the  nose;  (c)  pinch  very  lightly  the  tail,  foot, 
sod  sides  or  flank;  (d)  touch  any  pait  with  a  cold  wire  (33°), 
and  then  with  a  hot  wire  (not  hot  enough  to  burn);  (e)  notice 
aim  the  rat-t'  extreme  sensitiveness  to  changes  of  atmospbeiic 


'The  (oltowing  conditiotii  ihould  be  observed  ;  ( 1 )  the  rata  inBBt 
be  kept  in  a  warm  room— t  em  pe  rot  u  re 'not  lower  than  50*"  P.;  (»)  the 
Boon  of  Ibe  rajEc*  •faouM  be  covercii  one  inch  ileep  witli  clean  miip- 
dt)»t;  tblR  *boul(l  be  cbangcil  at  least  ouce  a  week;  <])  tile  caeca 
*bonld  be  to  arranged  as  to  protect  the  rata  fiom  strong  light ;  (4)  ■ 
(implc  diet  of  dog  bUcult  and  milk  ami  occiuiocial  green  Mull,  t,  g., 
•j>piea  or  lettuce,  (rJTesxooil  resnlls.  Fre«h  water  each  day.  OCfen- 
mvc  odora  arc  minimticdby  urclully  obserriiig  <>)  and  (4). 

An  cxcelkut  obscrvnlioti  cii^c  ii>«v  be  inndc  «s  (oIIowh  :  ilimciisionn. 
leouth,  10  inches;  bctgbt.  16  inches;  widtb,  16  iDchcH:  floor,  back, 
BtuTiop  of  wood;  one  end  o(  wire  mesli  ( }f  iucli)  lor  vcnttlatJon; 
(rant  and  other  cud  of  glajiti.  This  intnresobserTHtioii  ol  all  activitieft, 
and  ti  lar^e  enough  (or  the  iottodnction  of  uccessarv  apparatus. 

•Mills,  Wesley:     Animal  tntelliffence,  p,  167.         ' 

'  In  cDiiDrction  with  the  obHcrrationt  upon  MtiMlioii,  it  will  prove 
intcmliiiK  ""'^  tuggcsiivc  to  noie  tlie  conditions  of  the  scnie  organi. 

■Bill  ol  pHpcr  held  by  lorcepn  urecouvciiient  (or  thia  purpose.  The 
odorouH  subiinncrc  sbaiild  be  held  from  1  to  S  Vivl.  Irom  the  uottrils. 
Other  odort  and  irritating  fluids  should  be  used.  Por  limiUr  teat* 
upon  other  roitent*.  cl.  Mills.  W.i  Loe.cU.,  y.  i^i.  mt.  DlstingnlBh 
carefully  between  the  eSects  o(  odor*  and  iiritatiDg  Suida. 

*Uil1s.  Wcaley :    Lot.  cit. 
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temperature  as  indicated  by  rapid  lowering  of  bodily  tempera- 
ture and  retardatiou  of  heart-beat  wheu  brought  froin  the  nes.t 
Into  a  cooler  atmosphere;  (f)  observe  also  their  api*areiit  salts- 
faction  when  coveted  with  the  hand. 

4.  "  Smjn>/  Supfiart."'  Place  the  young  rat  near  the  edge 
of  the  table,  and  note  whether  it  crawls  oS  or  hesitates  at  the 
edge  and  shows  imtasiiiess.' 

5.  Senu  0/  Position.*  flsce  the  rat  upon  a  pane  of  glass 
in  honzontal  position,  with  the  sagittal  axis  of  body  parallel 
with  two  sides  of  the  pane;  then  tip  the  pane — each  end  and 
side  in  turn — and  note  the  angle  required  to  elicit  a  response, 
i.  e.,  an  effort  to  compensate  the  inclination  of  the  pane. 

Seeond  tofifUentk  day.*  Follow  the  same  line  of  observation, 
noting  these  more  general  points.* 

I,  Smeil.  (a).  The  test»  may  l>e  made  with  the  same  sub- 
stances, or  variations  may  be  introduced.  In  the  former  case, 
note  the  effect  of  growing  familiarity  upon  the  reactions;  (b) 
note  whether  there  is  any  diminution  in  the  time  required  for 
sensing  the  stimulus;  and  (c)  distinguish  between  sending  of 
stimulus  and  motor  response. 

3.  Toilt.*  The  experiments  need  twt  be  repeated  more 
than  twice  during  the  first  week ;  after  that,  ever>'  second  day. 

3.  InsHnttive  Aelivilies.^  First  day.  I.  When  the  young 
rats  are  held  in  the  hand,  observe  their  tendency  lo  roll  up 
into  a  ball.  2-  Place  them  upon  a  smooih  table  aud  ob- 
serve their  efforts;'  (a)  to  stand,  (b)  to  crawl,  (c)  to  hold 
up  and  move  the  head  from  side  to  side ;  (d)  obse^^'c  further 
whether  they  seek  to  get  together;  explain  the  reason  of  this 
movement    and  consider  whether  it  has  any  .signiBcnnce  for 

>MilU,  Wculcy :  Animal  Intelligence,  pp.  118.  150.  176,  iij.  Mot- 
gao.  C.  Uoyd :     Habli  and  Iii*tinct,  p.  107. 

'Thii  exiierimciit  fNoy  be  imjiracticablc  the  fint  day  on  account  o( 
tlic  limited!  locomotion  of  the  rat». 

*S>ii(uTi].  H.  C.i  EKpcriiuciKBl  PnycUoliwy,  p.  3*.  Le«,  P.  S.:  Jour, 
of  Ph^tiology,  Vols.  XV  nud  XVII. 

'Wci^U  the  rat  and  mcntutc  length  of  body  and  head  from  lime  to 
lin)<:. 

*Mill9,  W.:  Local.  Prof.  Mills's  work  should  be  familiar.  The 
diScTciiccs  brought  out  in  hts  *tudie«,  between  yonns  nnitnali  of  djt- 
(rteiil  <-i>rcie«,  are  ma*l  inMructtvc.  Preyer.  'W.:  Tb«  Himl  of  the 
Chilli— the  Senses  and  Will.     (  Tr.  by  H.  W.  Brown.)    p.  ajj  ff. 

*Thc  eipeTitnciit*  on  loite  and  ■mell  tnay  be  varied  profitably  by 
intToducinK  tltr  factors  of  hiinKcr  and  oiitiety.  Compare  tais  taken  at 
random  from  tbe  iieit  wiib  some  that  have  been  negresaicd  for  two  to 
four  bourK,  accordiQ);  to  nee.     ( N.  H.     Keep  them  warm.) 

'Morgan.  C.  Lloyd  :  Habit  and  Inttincts.  Ch.  j.  For  a  ditcussion 
of  "Initinct."  cf.'Cb.  i.  Alio  Gtooi.  Karl:  The  Play  of  Animals. 
Marshall.  H.  R.:  Instinct  and  Reason  (MscMilUn,  1898).  lame*, 
W.:     Psychology.  Vol,  tI,Ch.»4. 

■  For  comparicon  witb  ottaer  rodcut*,  cf.  Mills,  W.:    Loe,  eit. 
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the  origin  of  the  ' '  social  instinct. ' '  3.  Turn  them  over  upon 
their  backii;  note  their  efTorts  to  turn  over  upon  their  bellies; 
note  also  the  variety  of  movcmeuts  in  thcsccnbrts  and  the  lack 
of  mtucutar  co-orditiaiion. 

4.  Tr>*  to  observe  the  sucking  activity  from  the  first.'  (a) 
Do  the  uew-boTU  rats  tiiid  the  mother's  teals  immediately  by 
a  "congcnitally  i>erfect  instinct."  or  is  there  accident  in  the 
process?  (b).  Do  they  suck  any  other  part  of  the  mother  tliao 
the  teats?   (c).  Doe.s  the  mother  render  a^istance  ? 

5.  Test  their  clinging  power — letting  tUem  cling,  unsup- 
ported, to  your  finger.'  The  attempt  should  be  miuk  constanily 
to  infer  the  sensational  and  affective  states  correlative  with  the 
instinctive  activities. 

6.  yucaJ  Exptfssions.  Note  carefully  the  niitubcr  of  sounds 
you  can  distinguish  clearly,  aud  whnl  affective  .ttitles  they 
severally  indicate* 

The  eyes  and  ears  begin  to  function  abont  the  fifieenth  day. 
Between  the  second  and  the  fifteenth  days,  two  facts  of  a  general 
nature  relating  to  motor  activities  should  be  noted:  (a)  the 
iocTcasing  vigor  of  movements,  and  (b)  de finite ness  of  mus- 
cular co-ordination.  Note  especially,  the  progres^vely  effective 
use  of  the  paws  in  sucking. 

In  respect  to  vocal  activities,  it  should  be  noted  whether 
they  increase  in  variety,  and  whether  they  are  indulged  in 
more  or  less  frequently. 

New  featnies  in  development  may  be  looked  for  as  follows  : 

A^ul  the  leivnlA  day,  note  that  they  begin  to  move  nbout 
more  freely,  selecting  their  palbs  to  .tome  extent  and  avoiding 
obstacles. 

TfHtk  to  fhirteenth  day.  t.  Look  for  the  appearance  of 
Boxac  very  characteristic  "rat"  activities:  (a)  orientation, 
by  rising  slightly  upon  the  hind  legs  and  sniffing  about,  when 
they  are  moved  into  a  new  place  ;  fb)  climbing  up  on  the  . 
mother's  back  and  up  tlie  side  of  the  cage  ;  (c)  scratching  the 
body  with  (he  hind  foot  ;'  (d)  washing  the  face  with  the  fore 
paws.  2.  Observe  about  this  time  also  that  they  may  leave 
the  nest  and  follow  the  mother  in  order  to  suck.' 


■  MilU,  W,:  Loe.  eil.,  p.  118  B.  MofK*a,  C.  L.:  Lot.  fit.,  p.  113. 
Hoilson,  W.  H,:  Tho  NaturalUl  in  I^  PTnta.  p.  106.  Wallace.  A.  R.: 
ContribulioDs  to  llie  Theory  of  Nitatal  Sclcctioti.  p.  3o6.  Prcycr,  W.: 
The  Senncs  nn<l  Will.  p.  1S7' 

*Rob{ii«cin.  Dr.  I^ouii:  Nineteenth  Century,  Nov.,  1891.  (This  in- 
stinct in  the  hu  man  cbtld , ) 

*Con1raRt  with  rahbil.  Mills,  W.:     Aniraiil  Intelligence,  p.  134. 

'This  i*  called  by  Romanei  ■  pur*  rcfles,  Cf.  Roninnc*.  G.  J., 
T>«rwiii  anil  after  Pnrwiii.  part  1,  p.  80. 

*I  haw  »een  one  leave  the  nett  and  co  directly  to  the  motber.  •  foot 
away,  eating^  her  supper.  Whether  thl«  wat  by  chatice  or  by  Roiell  Ii 
an  jntcrc*ting  (lucttioii. 
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A  test  for  instinctive  fear  may  be  made  by  rubbing  a  cat 
and  tlien  pre-senting  the  hand  to  the  nostril  of  the  rats.' 

At  the  end  of  the  first  period,  it  will  be  well  to  "take 
account  of  »iock,"  summarizing  Ihc  psychical  elements  that 
have  now  appeared,  noting  their  time  of  appearance — cougieui- 
tal  or  later — and  their  order  of  development. 

Sbcond  Prrioh. 

The  following  suggestions  for  this  period  may  serve  for  a 
general  outline,  to  be  varied  or  discontinued  nt  discretion. 

Sensation,  i  .  Smrll.  Tests  should  be  made  now  espe- 
cially wiih  food  siibntance^,  e.  g.,  riilk,  cheese,  honey,  meat, 
etc.     Tests  may  be  made  also  with  essential  oils,' 

s.  Test,  Discrimination  of  taste,  by  putting  edible  and 
non-edible  substances  into  the  mouths  of  the  rats,  <f.  ^..dog 
biscuit  and  sealing  was. 

3.  l/farinz.*  (a).  Teats  should  be  made  for  bearing  just 
before  the  external  meatus  is  completely  open,  by  clapping  the 
hands,  cluclcing,  hissing,  whistling,  etc.  lie  careful  that  a 
current  of  air  is  not  thrown  upon  the  rats  with  explosive 
noises,  (b).  Generally  the  seuw  of  hearing  becomes  acute 
about  the  fifteenth  day.  (c).  Try  a  number  and  variety  of 
sounds,  especially  musical  tone&  (a  gamut  of  tuning  forks  is 
desirable).     Abo  introduce  variations  in  loudness. 

In  these  experimeiiis  observe  the  small  variety  in  the  re- 
actions at  first.     What  is  tlie  inference? 

(d).  The  test  should  be  repeated  daily  for  a  few  days 
noting  the  progress  in  discrimination  of  sounds  and  the  emo- 
tional concomitants,  (e).  At  the  age  of  about  three  weeks. 
ten  for  :£sthetic  sense  in  conuectiou  with  sound.'  An  air  played 
softly  upon  a  violin  or  even  sung  softly  will  serve  for  teat. 

4.  Vhion.'^  Make  tests  as  soon  as  the  eyes  begin  to  open, 
(a).  Bring  the  rats  into  a  strong  light,  (b).  Strike  the  hand 
across  the  field  of  vision  an  inch  or  two  in  front  of  the  eyea. 


t  Mills,  W.  :  Loe.  ft'/.,  p.  176,  177.  (I  Iiatc  not  hccn  able  to  confirm 
Ptof.  Mine's  rzperinient  with  respect  to  rstii.  Cf ,  Morgan.  C.  h. :  Loc. 
ril.,  p.  117.) 

■ "  Rats  nre  enticed  by  certain  casentlal  oils."  Darwin  :  DcMent  of 
Umn,  p.  5JO. 

■Mills,  W.:    Loc  at. 

^Anecdotes  ol  ratsaud  mice  beini;  faccliiated  by  music  ar«  «o  fre- 
qnent  ami  so  welt  authenticated  that  this  experiment  is  of  peculiar 
interest.    Cf.  Weir,  Dr.  James :    Tlic  Duwn  of  Reason,  p.  ti6. 

*It  shouM  be  remembered  that  vision  is  Ihc  least  eHicient  of  the 
white  fat's  senses.  A  companion  shonld  be  made  between  the  Im- 
portance of  vision  and  the  importance  ol  »mel1  and  hearing  In  the 
dcrclopmeut  ol  the  young  ral*. 
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What  effect  in  each  ca«?  Can  you  g«  a  n-inking  reflex 
wilhuiit  inuchiug  the  eyes  ? 

The  experiment  upon  vi^on  will  probably  be  unprofitable 
after  four  or  live  days,  except  experiments  I'or  the  delermlDft- 
tion  of  the  distance  at  which  the  rats  can  see  objects.  These 
may  be  made  at  intervals  as  long  as  the  study  continues. 
These  detcrraiiiniions  may  be  made.-  roughly  by  moving  an  un- 
fiumliar  object  in  front  of  the  cage,  carefully  excluding  all 
sound. 

5.  Observations  of  the  common  activities  of  the  rats  will 
yield  iafontiation  in  regard  to  tactual  and  Icinsesthelic  sensa- 
tions, and  the  sense  of  eqnilibrium. 

Instinctive  Activities.  After  the  eyes  and  cars  are 
open,  observe  the  gradual  disappearance  of  some  activities,  the 
progres^ve  perfection  of  others,  and  the  appearance  of  still 
others. 

A.  WcfaJ.  Even  casual  observations  will  show  the  diminu- 
tion of  vocal  activity. 

B.  AMitr.  I ,  Note  the  slow  degeneration  of  Uie  sucking 
iodtiuct.  2.  Orientation,  climbing  and  washing  are  rapidly 
perfected.  3.  New  activities  appear,  17th  to  2i.st  days.  (a). 
Gnawing.  Tbcy  nibble  at  one's  fingers,  at  food,  and  as  early 
a.<  the  3i»t  day  I  have  seen  Ihetu  gnawing  a  stick,  (b). 
Digging.  (c).  Play  aclivities  —  nmning.  jumping,  mock 
fighting,  etc.  They  may  frequently  be  seen  lickiiig  each  other. 
It  is  not  apparent  whether  this  i.s  in  play  oi'  whether  they  are 
searching  for  vermin. 

At  the  end  of  four  or  five  weeks  the  student  should  agaio 
"  take  account  of  stock "  and  catalogue  the  psychic  outfit  of 
his  subjects.  As  all  our  knowledge  of  the  animal  mind  is 
inferential,  the  same  observations  will  ser\'e  as  basis  for  conclu- 
sions as  to  instinct,  general  intelligence  and  emotion  in  the  rat. 
For  example,  the  constant  investigations  of  the  waking  rat 
will  declare  his  curiosity.  The  eager  expectancy  displayed  at 
the  usual  feeding  time,'  especially  when  they  hear  the  rattle  nf 
the  food,  is  evidence  of  memory.  Fear  is  apparent  at  every 
unusual  noise. 


tRats  sliould  be  fed  iu  the  aftenMoii. 
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II. 
SOGGRSTIONS  TOR  EXPKKIHRNTAI.  STUnV  OP   lNTRU.ir.BNCB. 

Th«  preceding  staiy  of  the  young  rats  will  have  brought  ont 
the  rat  charatcter  sufRcienlty  (q  warrant  the  setting  of  a  good 
many  tasks.  For  example:  hunger,  sociability,  and  curiosity 
may  safely  be  appealed  to  as  motives  for  the  performance  of 
tasks;  climbiug,  digging,  and  gnawing  are  patently  instinctive 
and  persistent  activities.' 

Two  practical  suggestions  for  apparatus  are  appended.  In 
each  case  aptness  for  learning,  imitation,  and  memory  may  be 
tested.     The  rats  should  be  at  least  six  or  seven  weeks  old. 

I.  The  apparatus  consists  merely  of  an  ordinary  squirrel 
revolver.  A  revolver  lo  inches  in  diameter  and  one  foot  long 
can  be  tised  in  the  cage  described  alx>ve,  and  it  Ls  better  to 
perform  the  experiments  in  their  accustomed  place. 

(a).  Keeping  the  door  of  the  revolver  open,  note  the  time 
required  for  the  rats  to  Icam  to  run  the  revolver.* 

(b).  After  the  rats  have  learned  this  lesson,  a  test  of  imita- 
tion may  be  made  by  introducing  one  or  two  uninitiated  rata 
into  the  cage.  The  difference  in  time  required  to  learn  the 
lesson  may  be  taken  as  a  rough  measure  of  imitation. 

(c).  Furthermore  memor>'  may  be  tested  by  removing  tbe 
dnim  for  a  time  and  noting  the  results  upon  its  return. 

This  experiment  may  be  variously  complicated.  For  example, 
after  the  rats  have  learned  lo  run  the  revolver,  the  door-way 
may  be  closed  with  a  spring  doiir  such  as  is  described  in  con- 
nection will)  the  next  piece  of  apparatus.' 

3.  Two  pieces  of  apparatus.  In  both  cases  the  motive  ap- 
pealed to  is  hunger.  The  activity  in  one  ca.se  is  digging;  in 
the  other,  gnawing. 

(a).  Exp.  box  1.  A  box*  7  inches  square  and  6  inches 
high;  sides  of  wire  mesh,  }^  inch  mesh;  top,  glass;  bottom, 
wood.  At  one  wde  of  bottom,  a  hole  3>^  by  2  inches  is  cut. 
Two  strips  of  wood  ij^  inches  thick  tacked  to  the  bottom  raise 
the  box  above  the  ffoor  of  the  cage.  Sand  and  sawdust  arc 
banked  about  the  box  just  above  the  level  of  the  floor.     Pood 


'Th(»  cnumcnitioii  i»  merely  a  ■ugEcstlan;  it  is  not  iutciiiled  to 
CDvcT  the  Be\4. 

'Other  interesting  tbiDgs  will  I>e  observed:  e.g.,  if  there  Is  any 
fttraw  or  litter  in  the  cagi?,  they  arc  very  likely  to  carry  ft  into  the 
revolver  and  mnkr  thi-ir  nest  there. 

'In  all  these  cspcrimeiits  the  experimenter  roailt  be  prepared  for 
individual  variations. 

•The  apparatus  and  the  method  is  more  In lly  described  by  Dr.  L.  W. 
Kline,  j4ii.  Jour.  Piyehoioey,  Vol.  X,  No.  3,  p.  377.  Tbe  diary  of  a 
lewdays'  experimenlatiou la  given. 
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of  some  kind'  is  placed  in  tlie  box  and  The  top  fastened  down. 
At  the  uisiial  feeding  time,  Ivxp.  box  i  is  placed  in  the  cage  iind 
banked  up  as  described.  There  is  nothing  to  mark  the  plctce 
of  entrance.  This  experiiiR-nt  should  be  repeated  daily  till  the 
lesson  is  completely  learned,  so  that  tbe  rats  go  at  once  to  the 
right  place  and  dig  into  the  box.' 

(b).  Exp.  box  2.  The  same  as  Exp.  box  i.  except  that 
tbe  floor  is  solid  and  the  entrance  is  en  one  side.  The  entrance 
is  au  opening.  ^%  inches  square.  This  opening  b  provided 
with  an  inward  swinging  door  of  sheet  zinc,  hung  Ironi  the  top. 
The  door  i.>>  attached  by  a  spring'  fan  ordinary  rubber  band) 
to  the  top  of  the  cage,  so  that  when  free  it  i»  held  open.  Tbe 
door  is  held  closed  by  means  of  narrow  strips  of  stout  paper 
stuck,  with  seating  wax,  to  the  door  and  the  lower  edge  of  the 
box.  Admission  to  the  food  within  can  be  attained  only  by 
biting,  pulling  or  scratching  off  tbe  paper.  This  experiment, 
too,  should  ))c  repented  daily  until  the  hallil  of  getting  the  food 
by  removing  the  papers  is  formed. 

The  two  experinieutA  yield  the  same  results  in  regard  to  the 
dcii-rmi nation  of  instinct,  intelligence,  and  habit.*  Tbe  two 
should  be  carried  on  contemporaneously  with  two  pairs  of  rats. 
Some  interesting  comparisons  will  in  the  form  of  discrimination 
be  apparent. 

A  further  study  of  intelligence  may  be  made,  after  the  two 
pair*  have  mastered  their  lessons,  by  interchanging  the  boxes. 

After  this  new  task  has  been  performed,  the  problem  may  be 
complicated  .still  more  by  alternating  the  boxes  at  uiieLjual  in- 
tervals. If  it  is  desired  to  test  even  further  the  adaptability 
of  the  rat,  other  complications  or  variations  may  be  devised. 

Careful  analysis  of  these  exi>eriments  will  reveal  the  parts 
played  by  the  different  psychic  elements ;  the  instinct  feeling 
of  hunger  (and  curiosity  too,  perhaps,),  the  instinctive  actividea 
employed,  recognition,  memor>' — these  all  combining  to  form 
complex  associations. 

The  Cat. 

"  Ttie  cat  »ccn»  to  be  a  mnch  more  intelligent  aoiniDl  ttian  la  often 
supposed." — Mivari, 

"  Indeed  no  Kreatcr  contrast  in  table  manners  can  be  observed  any 
wtarrr  than  when  wc  turn  from  tlie  kcDDcl  or  tlic  pig  sty  and  watui 
tbe  Jaiuly  way  iu  which  n  cat  takes  iis  meals. "~-^c>(iaJon. 

''  In  will-power,  and  ability  to  maintain  an  indepcDde&t  ezislanot 
the  c*t  in  superior  to  the  dog." — Milli. 

'  1  use  notbing  but  dog  biscuit.     The  ral*  must  not  be  o»cr  fed. 
*Not  more  than  two  rat*  should  be  set  to  this  task  at  once. 
'.\  aniBll  book  loldcrcd  to  the  lower  part  of  the  door  serves  to  attach 
liir  ■•pHiig  to  tbe  door. 
•Kline,  L.  W.:    /.w.  cit.,  p.  »79. 
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A  psychological  study  of  the  cat,'  or  allied  species,  will  lie 
more  profitable  and  certainly  more  pleasant  to  both  student 
and  cat  if  the  former  bears  in  mind  the  dominant  cat  traits  : 
She  is  indepcndcDt  of  man  from  a  %'egetativc  standpoint ; 
self-willed,  will  not  brook  restraint :  she  is  slow  to  forget  an 
injury  and  oflen  resents  it ;  enjoys  kind  treatment ;  she  is  for 
the  most  part  solitarj'  in  her  habits. 

The  senses,  instinctive  activities,  the  emotions,  the  forma- 
tion of  habits,  and  the  growth  of  tnlclligenoe  constitute  the 
essential  material  for  observation  and  investigation. 

The  ordrr  in  which  the  senses  develop,  and  likewise  the 
order  and  the  conditions  under  which  the  instinctive  movements 
and  the  ex[>ression  of  the  emotions  occur,  should  first  eusage 
the  attention,  and  that,  too,  not  later  than  the  second  day.* 

Stnseof  SmcU.  Cheese,  meat,  warm  milk,  the  hands  after 
being  rubbed  over  a  dog,  aAer  handling  mice,  carbolic  add, 
etc..  may  be  presented  as  objects  of  smell.  Can  you  disHo- 
guijdi  between  the  act  of  sensing  and  the  motor  reactious? 

Srtug  of  Tasle.  Solutions  of  sugar,  salt,  and  aloes  may  be 
applied  to  the  tongne  by  means  of  a  feather  or  camel's  hair 
l)m»h.  Milk,  vinegar,  and  meat  juice  may  be  similarly 
applied. 

Tauch.  Reaction  to  the  sense  of  touch  may  be  solicited  by 
touching  the  sole  of  the  forcpaw,  the  mouth,  inner  surface  of 
the  nostrils  and  the  car  with  a  broom  straw,  or  knitting  needle. 

Temperature.  Heat  an  iron  rod  to  an  uncomfortable  degree 
to  the  human  skin  (not  hot  enough  to  bum)  and  place  it 
against  the  sole  of  the  kitten's  foot. 

PtttH.  Pinch  different  parts  with  forceps  or  fingers — note 
the  latent  time  before  the  response.  Does  the  latent  time 
shorten  with  age? 

StHS€  of  Support.'  (a).  Uneasiness  manifested  by  cries, 
and  gripping  the  supporting  surface  vigorously  with  its  claws, 
when  it  crawls  to  the  edge  of  the  same,  is  interpreted  as  a  re- 
sponse to  a  disturbanceof  the  sense  of  support.'  If  convenient 
make  the  same  experiment  with  a  turtle,  a  puppy,  an  ant.  a 
slug,  a  chick,      (b).     Place  the  kitten  on  a  board  i3  x  14 

'Brehin:  Thiercltbeu  (SaBgelbiere,  Vol.  I.  pp,  461-4H0.);  J.  Hamp- 
den Porter's  Wild  Beasts,  pp.  76.  305,  coiiUiu*  many  sign ificHnt  obscr- 
vBtloni  on  Ibc  liabils  and  ttails  of  Fclidxe. 

*Prof.  Wesley  Mills  is  the  fiist  scienttit  to  bAT«  obocrved  dally  tbe 
p«ycbk  development  ol  the  cat  from  birib  to  maturity.  Many  of  the 
atMve  Hug^esl ions  are  (ounded  on  Prof.  Mills's  work.  Sec  olxo  Bernard 
Perez:  Mch  Deux  Cliat*;  PrugmcDt  de  P*]r<:bolo|{<EC<»upnr<c,  pp.  39. 
78.    Paris,  18S1. 

'See  literature  under  Rat. 

*Pra(.  Mills  says:  "ThU  tcemt  to  me  as  ( u  11  (V mental  na  anything 
that  is  to  be  found  in  animal  poycbology." 
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inches,  tfae  sugittal  axis  coinciding  witb  tbe  length  of  the 
bonrd.  Tip  tbe  board  slowly  by  raising  one  side  unlit  tbc 
kitten  perceives  tbe  new  position.  Tip  the  forward  end  id  tbe 
same  way.  then  the  rear  end — note  tbc  angle  that  tbc  l>oard 
makes  with  the  horizon  in  each  of  the  positions.' 

KeaclioHs  to  Roialion.  Plac«  the  kitten  on  a  small  rotation 
tabic — head  toward  the  periphery.  Turn  the  table  at  a 
moderate  rate  through  one  rotation — note  tbe  direction  of  tfae 
fini  movement  after  the  table  stops. 

Hiuing.'  This  mode  of  expressing  a  certain  group  of  emO' 
tions  is  natural  only  to  ibc  Felidie,  RtptUia,  and  a  lew  birds. 
What  stimulus  provoked  the  first  hissing  sound.  How  many 
Idnds  of  hissing  sounds  can  yon  detect  in  the  kitten?  Note 
the  same  points  with  regard  to  spitting. 

Tail  and  Ear  Moxtmenii}  The  movements  of  these  pen- 
dant organs  are  for  tfae  most  part  instinctive,  though  in  the 
case  of  the  ear  they  would  seem  to  be  more  of  the  nattuc  of  %. 
reflex.     Tbeir  quivering  motion  is  a  curious  pbenomeiion. 

Sight.  Eyc»  open  about  eighth  day  — note  shape,  color, 
tbc  distance  at  which  objects  are  recognized,  when  the  kitten 
first  Ibllowa  a  moving  object  by  turning  tbe  head  and  by  rolling 
the  eyes. 

Special  directions  for  observation  and  experimentation  on  the 
kitten  after  tbc  tenth  day  are  not  only  useless  but  a  positive 
hindrance.  No  two  observers  are  likely  to  surround  the  young 
cat  with  the  same  environment  and  eonditions;  therel'ore,  in  tbe 
matters  of  habit  and  intelligence,  each  place  will  have  its  own 
special  problems.  But  the  appearance  of  instincts  and  emo- 
tions peculiar  to  the  cat  will  occur  under  all  favorable  conditions, 
so  tliat  it  may  be  helpful  to  indicate  what  to  expect  or  look  for 
as  the  psychic  life  of  the  cat  unfolds.  Look  then  for  tbc  firH 
appearance  of  spitting,  bis&ing,  making  its  toilet,*  playing 
with  inanimate  objecls,^  chasing  moving  objects,  stretching 
sod  yawning,  especially  after  a  nap  or  leaving  its  nest,  enjoy- 
ing being  stroked,  setting  claws  into  upright  objects,  tree- 
climbing,  purring,  crouching,  *'  lying  in  wait,"  bowing  tbe 
back  in  rage,  playing  "  with  real  living  prey,"  e.g.,  a  mouse,* 
playing  "with  living  mock  prey,"*«,  f.,  its  mother  or  another 

'"(b)"  Udm  ao  experinieiit  to  led  the  Mn>e  of  support,  bnt  rather 
that  of  "poiitioi)." 

■Pot  ■  probable  ori);<ii  of  hlsniiig  and  tail  waggint;.  see  Lonia 
Robhison,  "Wild  Ttaiu  in  Tame  Animalt)."    London,  1&97,  pp.  3i8- 

164- 

•iDKcrsoll.  E.  -  Wild  Neighbors.  Sm  chap.  "The  scrriceol  TaUs." 

*  KcHiinsoD,  Louis :    Loc.  cit,.  pp.  161-164. 

'KotiinsoQ,  Lottls:    Loc.  cit.,  pp.  »S-139. 

•Groos.  Karl :    The  Playof  Aoitnale,  pp.  lai  ami  130, 

'MillB.  Wesley:    /.#f.  «7.,  p.  I96. 
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kitten.  How  many  of  these  activities  can  you  accoant  for? 
What  is  their  significance  in  the  economy  of  cat  life?  A  study 
in  the  Ebmiatiou  of  associations  and  their  consequent  habits, 
may  most  naturally  begin  (a)  l)y  obscrvioR  the  kitten  in  learn- 
ing its  name.  Make  a  record  of  the  number  of  times  the  name  is 
iitiered  until  it  is  recognised  by  the  kitten.  While  teaching  it, 
the  name  should  be  used  judiciously,  and  always  in  immeiliate 
connection  with  a  pleasurable  reward,  /.  g.,  food,  stroking, 
giving  it  a  play  objea  to  which  it  has  become  attached. 

(b).  Select  from  among  its  play  activities,  one  that  the  cat 
may  be  readily  induced  to  repeat  (this  the  ob»cr\'er  miLst 
decide),  then  create  conditions  that  will  call  forth  a  second 
ooethat  has  a  pleasure  giving  or  satisfying  effect.  Note  the 
number  of  times  necessary  to  crciite  the  new  condition  that 
shall  call  forth  the  second  act  without  hesitation.  The  follow- 
ing account  of  an  actual  case  will  illustrate  the  point.  A^er 
the  young  cat  had  become  accustomed  to  play  with  a  ball,  a 
long  string  was  attached  to  the  ball  by  which  it  was  withrawn 
gently  from  the  cat  and  dropped  into  a  work-basket.  The 
cat  saw  the  whole  performance  and  immediately  took  the  ball 
from  the  basket  and  continued  the  play  for  a  few  minutes 
when  the  ball  was  jerked  away  and  dropped  into  the  basket 
with  the  quickest  possible  despatch.  After  two  experiences, 
J,  <■.,  at  the  third  lime  the  ball  was  jerked  away,  the  cat  went 
directly  to  the  basket.  The  experiment  may  be  varied — basket 
moved  before  the  ball  i.s  jerked  into  it,  a  diSTerent  basket  used, 
etc. 

Under  this  bead  would  come  teaching'  some  of  the  well  known 

>A  radiolly  diBcrcut  method  (or «tndying usoctatiTc proce«ae« from 
IhoM  KJVCD  in  (a)  AiiU  (b)  lull  bccD  used  by  Dr.  Tborndike.  (Tbom- 
dike,  B.  li-:  Apinuil  Intelligence,  p.  6.  New  York,  1898.)  "Iiwm 
loeiely  to  put  BntmaU  when  hanicry  in  enclosure  from  which  thcr 
conlil  CBcape  bjr  sotnc  simple  act,  >tich  as  piillliig  at  *  loop  of  cortl, 
prewing  a  lever,  or  stcppins  on  a  platform.  ,  .  .  The  animal  wa* 
pat  in  the  ciicIosutc.  iooA  was  left  oitlsi<lc  m  >ight,  and  hii  aclionK 
obwrrtd.  B««i<tc6  recorJiu^  bis  ^tticrsl  liebavior,  apccial  notice  was 
taken  of  how  be  lucceedcd  in  doing  the  necessary  act,  and  a  record 
waa  kept  of  the  time  that  he  was  in  the  box  before  pcrfoiminK  the 
•neccMfnl  poll,  or  clawlD)i;.  or  bite.  Thi*  wa«  repeated  uutil  the  an- 
imal haid  formed  a  perfect  as»ociatton  between  the  sense  tmpicssion  of 
Ihe  interior  of  that  box  and  the  impalse  leading  to  the  aucccatfnl 
movement."  I  recommetid  that  tbe  food  be  ^a\  in  Ihe  box  taA  the 
animal  on  the  0M/I*tf«.  free,  nohampered.  and  that  the  several  taaka 
•el  by  Dr.  Tbomdikefor  the  animal  to  do  inorder  locscnne  be  Accord- 
ingly  transferred  to  the  outtldc  of  the  boxcf^.  1  have  (uuntl  tbU  method 
to  work  admirably  Well  with  the  white  rat,  and  the  cat.  See  Am. 
J«ur.  of  P%ychology.  1899,  Vol.  X,  pp.  vp-rj^.  The  time  required  to 
perform  each  experiment,  anil  uarticufatly  jiut  how  It  l>  done,  and 
whether  or  not  expertencc  focililatcs  the  execution  of  the  task,  ore 
amoni;  the  caiential  iiema  to  be  noted. 
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tricks,  ^.^.,  rolling  over,  jumping  through  the  hands,  "beg- 
giug  "  in  upright  position,  shaking  bands,  etc. 

Full  notes  are  always  valuable.  While  teaching  them  a  task, 
the  notes  should  be  made  as  near  as  possible  at  the  time  of  the 
experiment.  It  is  highly  important,  too,  that  every  circum- 
stance attending  the  cat's  first  successful  effort  in  doing  a  set 
task  be  carefully  noted.  If  couvenieut,  photographs  should  be 
taken ;  and  especially  of  attitudes  expressive  of  emotions  that 
are  usually  so  difiScult  to  describe. 


THE  EFFECTS  OF  MIND  ON  BODY  AS  EVIDENCED 
BY  FAITH  CURBS.' 


By  Hrxrv  H.  Goddard,  A.  M..  F«lIow  in  Psycliologr. 
Cluk  Dniverftttj. 


Oar  r«mcdie«  oft  in  otmelvei  do  lie, 
Wliirh  we  a*cribc  to  tmv«a. 

— SMakeifieare. 

Perhaps  no  qticstion  is  forcing  itself  upon  the  attention  of 
society,  concerning  which  there  U  so  little  knowledge  and  so 
much  prejudice,  as  the  question  of  the  value  and  rights,  of  the 
new  methods  of  treating  disease,  included  under  the  compre- 
hensive term, — "  Faith  Cure." 

In  some  one  of  its  forms  it  is  making  its  appearance  on  nil 
sides.  The  medical  man  has  it  to  contend  with  :  he  Sods  a 
patient  has  left  him  to  tr>-  a  mental  practitioner ;  or  else  be  ts 
called  to  treat  a  new  patient  npou  whom  "mind  cure"  has 
failed.  The  legal  profession  has  occasionally  to  decide  whether 
the  mental  healer  is  guilty  of  malpractice,  or  the  (ricnds  and 
relatives  of  a  decea.sed  person  Ruilty  of  "culpable  neglect" 
because  they  trusted  to  some  foim  of  mental  therupeutict  and 
did  not  consult  the  recognized  doctors  of  medicine.  The 
minister  meets  it  as  a  more  or  leas  persistent  theological  doc- 
trine, which  he  must  either  uphold  or  denounce.  Finally,  no 
person  can  see  a  friend  enduring  a  lingering  illness,  unbenefited 
by  the  arts  of  the  physician,  without  hnving  this  new  meth[>d 
urged  upon  him,  and  without  having  at  least  the  beginnings  of 
a  query  in  hiii  own  mind  as  to  whether  there  is  "  anything  in 
it"  or  not.  And  if  the  friend  who  looks  on.  how  much  more 
does  the  sick  one  himself,  wearing  out  the  weary  hours  of 
sufiering,  watching  the  weeks  grow  into  montlisand  the  months 
into  years,  with  no  improvement,  wonder  if,  since  everything 
else  has  failed,  it  may  not  be  worth  while  to  tr>'  the  prayer 
cure  or  hypnotism  or  Christian  Science. 

Whenever  one  of  tliese  people  in  any  one  of  these  diltrent 
classes  attempts  to  find  a  basis  for  n  rational  conclusion,  or  facta 


■  In  this  paper  vre  bare  attempted  to  preaent  a  brief  turvev  of  the 
fitld,  thai  portion  of  tlic  ttnta  wnicli  is  of  niont  ptyctaological  interest, 
and  some  ul  the  C0Tichi«iotiR,  from  nil  Gxtciid«d  study  of  mealal  thers- 
pcntice.  Wc  bopc  lo  picseni  in  •  later  publication  an  eztcoiled  report 
Ol  all  tbe  work  referred  to. 
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lo  help  him  to  a  vr\se  decision,  he  invariably  licds  such  a  con- 
fiision  that,  as  a  nile,  he  gives  up  in  despair. 

jViwrfcure  suggests  psychology,  and  the  psychologist  is  ap- 
pealed to  for  the  laws  uf  mind  which  mny  explain  tlic  phenom- 
ena and  give  the  rationale  of  the  question.  But  the  psycholo- 
gist is  silent ;  or  at  most  cau  only  say:  ' '  The  relation  of  mind 
to  body  is  unknown  to  us,  and  in  the  nature  of  things  will 
probably  never  be  delermiued." 

It  Is  the  method  of  the  "New  Psychologj-."  however,  tocollect 
all  ibe  facts  possible,  in  relatiou  to  such  questions,  in  the  belief 
that,  in  time,  these  facts  which  at  first  are  90  isolated  as  to  be 
without  any  apparent  relation,  may  eventually  be  so  numerous 
and  so  complete  tbat  they  will  Gt  into  each  other,  and  exhibit 
a  more  or  less  perfect  picture. 

It  is  believed,  thai  even  if  this  study  yields  no  new  relations 
iu  psychology,  it  at  least  puts  together  facts  that  may  some- 
time be  of  value  to  the  psychologist,  and  will  at  once  appeal 
to  all  who  are  interested  in  the  practical  side  of  ameliorating 
human  ills. 

In  the  following  pages,  we  propose  to  give  a  brief  account  of 
the  principal  forms  under  which  the  practice  of  treating  disease 
without  drugs,  appears :  next  to  show  the  relation  of  these  to 
each  other;  aud6nallysc]ectone — the  so-called  Mental  Science — 
for  a  fuller  treatment.  This  will  lie  followed  by  such  explana- 
tion as  we  arc  able  to  give  by  correlating  it  with  more  scientific 
practices  in  the  same  line;  concluding  with  a  little  speculatioti 
on  some  of  the  deeper  problems  suggested  by  the  facis  presented. 

We  have  alluded  to  "Faith  Cure"  practices  as  among  the 
itftt-  methods  of  treating  diseases.  As  a  matter  of  fact  the 
principle  is  as  old  as  human  history,  and  ouly  certain  claims 
and  certain  methods  of  applying  it  are  new.  Of  these  new 
Eorms  probably  (he  most  pretentious  as  well  as  the  best  known 
i&  Christian  Science.  The  school  of  "Healers"  knowD  as 
CbristJan  Scientists,  own  nllegience  to,  and  claim  as  the  dis- 
coverer of  the  practice.  Mary  Baker  Glover  Patterson  Hddy. 
The  book  which  contains  the  doctrines  of  the  sect  is  believed 
to  have  been  written  by  Mrs.  liddy  under  divine  inspiration. 

Mary  Morse  Baker  was  bom  in  Bow.  N.  H.,  July  21,  1821. 
Hex  father  wait  of  Scotch  descent.  As  a  child.  Mar>'  was  sickly 
and  hysterical;  not  able  to  allcod  school  much  and  consequently 
received  very  little  education.  December  12,  1843.  she  married 
George  W.  Glo\'er,  an  architect,  of  Wilmington,  N.  C.  Mr. 
Glover  died  suddenly  of  cholera  in  May.  1844.  One  child— a 
boy — rcMilted  from  thiR  marriage.  After  about  fourteen  years 
she  married  Dr.  Patterson,  a  dentist,  of  Franklin,  N.  H.  He 
was  a  man  of  excellent  character,  and  did  everything  possi- 
ble for  his  wife.      In   1863,  Mrs.  Patterson  went  to   Portlsnd 
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to  be  trc&tcd  by  Dr.  Qaimby's  mentsl  methods  of  curing 
disease.  In  1865  she  obtained  a  divorce  from  Pattemon.  Her 
first  publication  was  copyrighted  in  1S70,  and  she  published 
"Science  aod  Health"  lu  1875,  In  1877,  she  married  Asa 
Eddy,  of  Lynn.  Mass,  In  1879,  she  organized  a  "  minil  heal- 
ing church,"  of  which  she  became  pastor  in  iS8i.  She  also 
established  her  "Metaphysical  College"  in  1881.  Her  Iiils- 
bond,  and  also  her  adopted  son.  Poster  Eddy,  assisted  her  in 
the  college.  Mr,  Eddy  died  suddenly  in  1883.  In  1889,  she 
clo.«ed  her  college,  and  since  then  has  devoted  herself  to  the 
advancement  of  Christian  Science  theories  through  her  writings. 
The  growth  of  the  organiution  has  l>ee[i  rapid  and  large.  Mrs. 
Eddy  now  resides  in  Concord,  N.  H. ,  and  is  seldom  seen  even  by 
her  most  devoted  followers.  "Science  and  Health"  is  in  its 
i6oth  edition,  and  her  other  writings  have  passed  through  many 
editions. 

These  writings,  pnrlictilarly  "Science  and  Health,"  contain 
the  authoritative  creed  of  the  organixation,  the  foundation  of 
their  tbeor>'  and  practice.  The  teachitig  is  a  sort  of  absolute 
idealism.  Mind  is  divine;  mind  is  all.  Sin  and  idckness  are 
delusions  of  "mortal  mind."  The  "treatmcni"  consists  in 
the  asseilion  that  sickness  is  not  n  reality  hut  only  a  "  belief." 
The  acceptance  of  this  view  by  the  patient  is  the  cure  sought 
ft>r. 

The  following  account,  received  from  a  Christian  Scientist 
healer,  in  answer  to  our  syllabus,  will  probably  give  as  clear 
an  idea  of  the  philo.sopliy.  theory,  and  practice  of  Christian 
Science,  as  it  would  be  possible  for  us  to  give  in  the  space  at 
our  diqmsal. 

I  suppose  the  object  m  acuding  me  the*e  qneilions  to  auswer  is  to 
Ie«tn  the  rltaracttr  oi  Cbri'tlnii  Science  luctliod  or  pfinciplc  of  lical- 
iag ;  auil  !io  the  answera  tnke  lip  the  ftuliject  as  Tievicd  from  that 
•taailpoiiit.  If  you  fiud  ihcm  unintelligible  or  nncatis factory,  it  is 
bec«a*e  ol  tlte  wide  illlfcrencc  between  the  IwKs  of  tnettioda  butli  u» 
from  a  material,  meolal  or  bodily  cause,  and  a  wholly  mvtaphjtairal 
being. 

fliMf  i/kitt  lit  /art!  eomueltd  aiit  Ibt  cmi  0/  any  ptrtfital ailnmt.jalbtml 
m^ikam.    Mintion  in  iam*  naf  sigr  diunu  prnmUd  n  ntfilur  maimrr. 

The  fnclK  oa  rcTealciI  by  a  stuily  of  C)iri*tiaii  Science,  show  that  the 
only  sgeiir<r  ever  effective  in  curing  disease,  ii  some  faculty  of  niiud : 
that  matter  having  uo  potency  in  and  of  iuelf,  il  follow*  tbnt  the  exer- 
cu«  of  ineiital  lielief.  atcribini;  cerlalu  degrecti,  cjuallflcaliODS  Hnd 
re«ull»,  eilbur  tu  the  drug  or  material  process,  is  what  restores  the 
patient.  Bat  lupiiositionin  faith,  busing  its  TeasontDgoQ  ihccrideoce 
of  one  or  more  of  the  phytical  •otiM*,  is  uurcliHhle.  since  it  can  only 
T(«suu  aiiceitainly  from  effect  to  cmusc;  causation  thus  t>eing  an  nu- 
proven  hypothoii,  liable  to  be  found  only  auol her  effect  on  deeper 
lavcmlgaliun. 

Chrtsttua  Science  shows  such  reaconing  to  be  nseleu,  since  not  nn- 
dcinanding  bow  the  phenomena  of  disease  ia  disRtpatcd,  the  pBlieiit 
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IB  llslile  to  recurrence  in  tlw  *anM  or  another  form,  tunA  t*  unable  to 
prevent  or  t"  cure  bimielf. 

CIiri»tian  Scicncr  ttnrtf  with  a  dcmoniiUable  fact  lor  its  canution, 
found  in  B  *c1  (-evident,  splf-cxiiicnl  Principle  of  Mind,  and  rcaehe* 
an  uaderKtood  and  knowuhic  cure  lhrou)|!li  itA application  (n a  sclenlilic 
procesB. 

H'iuf  w*i  lif  lutHTi  o/jrour  naUdj  t 

It  had  none.    DiDOT^anbatlon  is  n»i  an  entity  to  be  charactat^Md. 

How  long  iadjmi  titfti  »fftuM  wHb  tt  'f 

Bver  siDcc  the  belief  that  disease  was  a  •ubstantiat  entity,  insteAd 
of  •  ncKHtion. 
Hem  did  fou  first  discevtr  that  j/mi  Xfre  j  tiekm  of  diuau  f    GPtfid/ffMr 

By  n  cooKioaaiie»S  of  limiKtion.  i.  /^  finitencs*. 

Hmc  did  tb*  mEw  etmt  to  yen  ibal  y<m  i<mld  tv  ihwJftf  >  ^  tugffiltd  ^r  imw 
/vrnm,  iriji  an yoHr  tilimttt  of  Ibat  pfrten? 

The  conviction  thut  limitaticm  vias  an  error,  as  shown  fay  the  inabil- 
ity and  suflcrinK  ii  brought ;  and  that  It  was  rijcbt  to  be  well ;  and 
xickneKs  wiu  n  wroc);. 

Suggested  bjr  a  sense  of  justice. 

W»i  your  .-Ml  iHitinliUMmt  f 

Ye«. 

If  »,  box  did  yon  kaaa  tkit  ytm  owr/  tmtdi 

By  the  iii^lniit  recedinff  of  disease ;  and  the  corres landing  iBCteas- 
iBg  of  healib  and  ittengtli. 

DUy«it  kKOV  il  si  ttt  Itmt,  or  ml  mli;  litfr  ? 

Atlbelime;  since  mind  first  perceiving  the  truth,  its  objective  Bisni< 
testation  bcifinii  to  spi>e«r. 

TXd  yon  hitv  lo  Inl  il.  Mart  bKoming  cpHtitittd  ibat  a  mrt  bad  artuilfy 

No:  It  bfoiigbt  its  own  self-evident  proof  with  it. 

If  net  HuAsMtoM/iHu,  bov  rapid  wtt  il  f  H«e  do  you  harai  ibal  il  mi  M(r  mert 
Imh  «  natural  rttorfry  ? 

It  was  nntural  recovery.  There  is  iio  other  genuine  recovery,  since 
health  (omipotcnt  ond  sclf-exi»lcnt  intelligence),  when  left  lo  itself, 
without  any  crroncon*  interference,  will  do  its  own  work  naturally. 

H^at  Ibrrr  jHy  utrftthngiii  Ibt  ditfjsfd  furl  al  litiit  0/ rfeaftry,  «r  m  il^ p*rt 
ef  Un  hedy  f    if  «>,  dncribi  tad  rxpLuH  icbxl  yoa  Iboiight  il  muid. 

No.  The  diiappMrnncr  of  scnHBiion  left  the  body  free  to  respond  to 
alir  uke  tile  niilid  would  bnvc  (or  it. 

Since  the  mare  intense  the  sensation,  the  more  powerless  the  orgao 
lo  act  lurmouiously :  it  follows  that  the  theory  that  matter  is  con- 
scious intelligeoce,  is  a  cansatire  error,  eKpressin);  it«elf  in  disease. 
Christian  Science  prove*  Ibis  true,  for.  by  correcting  this  mistaken 
theory,  the  alBicieil  orgnu  is  relicTcd,  and  becomes  free  to  be  ndapted  to 
■ny  action  the  mind  may  demand  of  it. 

H*v*  yem  ntr  denhltd  your  eon^it*  airt,  or  bad  a  relapse  f  If  i».  give  rrji.ms 
/or  your  first  datM.  or  Ibt  (xr-taen  of  your  firil  rr-ahfing  Ibatytm  vsrte  hoi  /vf- 
matUHlfy  eured  >    To  jrAtt  doyen  illrihilt  Ibt  rehfiu  7    To  wfc»i  yom  curi  ? 

No.  A  principle  is  a  complete  whole,  hence  can  manifest  nothing  lr». 
Any  appearance  of  relapse  or  failure  comes  from  lock  of  principle,  ist, 
to  the  fact  that  mind  create*  all  phenomena,  lad.  That  the  instant  a 
(act  i>  Mcn  to  be  true,  all  previous  theories,  regardless  of  age  or  sap- 
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poiird  «ithfiiantttlity.dt»appe«rSJi  realitin  from  that  minil.  jnl.  Th«t 
llic  phcnomtnu  of  itic  theoretical  coiiceplJon  aUo  vanithcs  witb  it, 
since  eBcct  f'aniiot  csi*t  without  its  cnuac. 

IfjKM  bmi  nn  tritd  I0  git  bntlrd  bfomyof  lint  nttboJi.  andfaiUd.  til^U  iU 
ciietmwUmin. 

Failure  (oHowci!  cverj-  cfiort  to  Qnii  health,  uiilil  Ctiristinii  Scicuce 
w«»  nndetstood  aiul  dctnonK rated.  Allopathy,  homcopBlhy,  hygiene, 
Tfttional  •yxtcms,  (urgcrir,  mnilarium  1  rent ni cats,  mttul  cur«,  will- 
power, nil  (ailed. 

fe  vbat  dojfou  illribidt  _foia  ftihirt  t 

To  a  mUlnkcii  liehef  lliut  tlie  etertia)  niind-prlncipic  ol  health  vra* 
a  material  condition ;  that  it  could  be  lont  and  re.c(e«tcl  by  fnmc 
nialerial  mcchnDtiini,  and  wni  dcpcndcni  upon  physical  conditions  for 
ilK  cxlati'ticr  and  tiiunilctttation. 

HtJie  aanrtr  tkt  folloainKqaiiliiMtt  r/kittijilo  jrtmr  em  ptnoaiHV.tcilb  grtal 

tr  did  yoH  a%  a  fbild.  ttoast  or  avoid  rtjpomiMiff  Ek^jvu.irr  da  jnm,ftrtftr 
toKludt  or  compaiHom  f  tV/r*  _ymt  prreonata,  baeMtaid  or  Hornnl.  in  tbt  niolttr 
^  itamtaxloirftlf.vtiat  or  uAf    Wbal  a^t  rom  ttallh  tu  ibildboodf 

Thia  paiagraph  li  unnniwcrablc  from  Chriatinn  Scicnci;  tiasia,  tiiiicc 
it  dealt  with  mcntnlity  only,  nnd  iccognUt*  phytjcality  as  the  maui- 
fcatationof  tulMHlccu,  cliungiu);,  human  belief:  having  iiolixedchainc- 
t«r  ol  its  own,  and  *ab)ect  to  consUut  correction. 

^ yo»  ant  bijifd  in  •>«ia>ir  lo  ptayfT,  kindly  deifriit  Ibt  etrctmalanrn,  itnd 
dunr/r  tkt  /aUintmg  qutttiom  (■>  addiliOH  lo  tbt  attK*. 

If  by  prayer  is  mennt  a  petition  to  set  aside  fixed  Jaw  and  its  penal- 
tic*  to  please  Bonie  favored  pctitiniicr,  decidedly,  no.  It  it  mean*  a 
htimble.  steadfust  desire  for  spiritual,  mental,  and  bodily  wholencH, 
recogniied  as  a  God-zlven  riijht  to  all,  to  be  received  in  proportion  to 
■nan's  intelligent  under*!  an  ait)];  of  the  God-rialuic  and  us  operation ; 
ye». 

U^bai  bad  baa  jovr  rtligiaiafXfiirieiKtfffeioiule^roiiriiir/f 

I  found  nothing  to  popular  TeU)(lou«  or  pbllosophlea  of  any  pmctioil 
valnc. 

lytat  w^ijVHr  idfj  of  lb*  tfflfJiy  0/  prainr  ? 

It  hnd  none  Iteyoiid  a  blind  faith  in  the  petitioner,  resulting  In  K 
manifeslution  of  self-meanierisin. 

Hovdid  Ibt/Mlb  Ibatjfouiould  bf  irmfrd.fifil  eonu  le^youf 

Realizing  the  fact  that  disease  was  discord,  led  me  to  seek  every 
meant  possible  to  find  the  harmouy  which  is  health. 

malt  any  daultts  Ibjl  you  bad. 

Neither  doubla  nor  certnlntiec;  aa  It  was  simply  another  experiment. 

lybal  fikn  bad  you  furmulaltd,  or  atat  fMidHNiiu  did  you  expttf  lo  bm*  to 
fitlpll  htfort  yo»  could  ti  btaltd  f 

Obedience  to  any  rcqnircmcnt :  an  would  be  expected  in  giving  a 
fair  trial  to  sny  system. 

tkd  il  bjppfii  js  you  badplaiatrd,  or  J$d  yom  ebimM  your  vines  of  Ibt  maiUri 
If  Ibt  kitlir,  buw  did  you  lomt  lo  tbaagi  yom  t4tm  7 

The  positive  proof  of  the  disappearance  of  disease,  left  DO  room  for 
qneMloiiing  tbc  presence  ol  health  or  the  success  of  the  means  em- 
ployed. 

Wat  Ibt  ftaal  remit  in  mi'  mir  coHtraty  to  your  txfifeUlioia  f     (f  to,  taw  i 

I  had  DO  expectations. 
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M'liiil  ftfntal  umaHoia,  if  dip>,  aet«mpamiii  four  rtdor^lioii ' 

None  whatever. 

HjJ  jum  jjjf  pfniem  tfKtpiiim  ■»  to  toie  lb*  cmt  iiigtC  Utt  {■ittt  f 

No. 

H^ialiMi  yom  mtfiitt  iinJ  tthgumi  tUh^i  tti  hmi  of  tht  atri) 

Hnvjn^  be«[i  a  student  of  varioas  philosophic*  and  material  Ktcncea, 
both  mental  and  TclJKioui  condilioiis  were  the  c«scdcc  of  materialism. 

Did  yoa  sum  to  tivt  nHf  "  revflaliim,"  or  ui*t  lt*r/  4/i»  '  mimftiUlMm,"  «i 
c/'angfh"  or'flamn"  or''voiea"  or *«y metlhingf 

Not  theslitchtciit. 

W«j  H  cvniparabU  to  airr  of  tb*  tarn  wrmigti  by  Jtim,  or  Jinr  etitr  <m*  ef 
wHet  jfOH  t*d  ttitrd  or  tttdt 

It  wns  comparable  to  the  cures  wrought  bj-  Jcsub,  ia  that  as  wc  wbo 
aie  healed  in  Christian  Science  to-dav,  %q  with  the  people  ol  those 
days;  after  "snttcrintc  eiiriij  things  ol  maaj  nhvEidani."  found  di»- 
east  not  lc*s«ucd  Sint  often  increii»ed :  turneil  ni  it  ta«t  resort  to  the 
UaMcr  Healer.  In  like  manner,  by  the  same  demonairnhle  principl* 
which  Christ ian  Science  fimU  lie  workeil  by,  the  tick  arc  healed  to-ilay. 

tVkal  iff  let  bat  your  cart  bod  upon  your  rihgkmi  hfi  ? 

My  cure,  study,  and  demomirntiotis  of  Christian  Science,  prove  to 
me  the  eximcDcc  ol  a  practical,  scieutifie  theology,  wh0(c  principle 
dcnionstmte*  lts«l(  to  be  true,  iu  its  power  over  sin.  Hickoeits,  ileath. 
and  all  discordant  condition*  in  material  envirouraent. 

It  prorea  the  Sermon  on  the  Mount,  and  the  Kingdom  of  Heaven  on 
Hartli,  tobe  present  possible  Htitndanlstor  humanity  to  live  by,  in  pro- 
portion a»  each  one  accepts  the  standard  and  olieys  the  rules  which 
ChriRtian  Scleuce  shown  to  he  the  way  tOKsi"  this  hamiouy  of  InRnilc 
love. 

If  *0K  vim bfnUd IbfOMi^ ibt  tnflitmce  or  nuJtatiOH  of  tomi pmon  or  "bttlrr." 
«r  "  tffaoli(er,"  kindly  iiuribt  lit  afftaraiKt  and  tharaftrt. 

The  healing  of  Christian  Science  is  not  through  any  influence  or 
ncdialion  of  a  healer. 

Th«  psti«D(  goa  to  s  so-called  henler.  through  a  mistaken  idea  tllat 
the  healer  possesaes  some  ability  or  undcrstuDdiug  which  he  has  not. 
Like  an  elder  brother,  the  so-called  Uealer  corrects  this  mistake,  as 
well  as  olherk.  throufth  meutal  processes,  niitil  the  patient's  mind  is 
In  a  condition  lo  be  corrected  audibly,  aud  shown  how  the  work  fa 
done  directly  for  himself. 

Any  seeming  failure  in  cores  arise*  from  lack  ot  adhetcnce  to  ita 
pHoclple,  cither  in  patient,  healer,  or  both. 

PImh  tntntioK  any  boolif  bfjrwg  oh  Ibtu  mbjitls  Itat  yon  rtgard  m  jtwdL 

Tlie  only  texl-book  of  genuine  nnadnlte rated  Christian  Science  Is 
"Science  anil  Health,  with  Key  to  the  Scriptures,"  bv  Rev.  Mary 
Bakci  O.  Eddy.     Published  in  Boston. 

We  will  add  one  more. 

Dnax  Sir  :  I  cannot  send  yon  returns.  To  •  student  of  Christian 
Science  there  i*  no  pa^jrcholofsy,  (or  there  is  hut  one  sonl  even  as  there 
i«  but  one  God.  God  is  sonl.  Man  reflects  soul,  (or  man  is  "  made  in 
the  image  of  Coi),"  but  soul  is  not  in  man  ~  (lie  Itsfi  cannot  contain 
the  gmiter.  And  whcteas  before  I  was  healed  from  chronic  inrntidism 
IfaronK'i  ^^'  "teachings  of  Christian  Science"  I  used  to  think  much 
on  your  topic*.  I  wish  never  to  think  or  refer  to  them  again;  irannot 
•ad  be  consistent  or  obedient  to  the  teaching  which  heals.  They  arc 
mental  poison  to  mc. 
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Itmy  I  plc*M  ezprcM  n  wiab  lor  yoa  naA  nil  that  an  makiiif;  a 
"Kleatffic  ttady,"  all  who  iktc  steking  lor  knowlcdf^t — a  wiib  ihul 
you  and  tbev  might  be  iailuccd  lo  study  ilic  Bible  in  tbr  IIkIii  of 
''  8ci«iicc  null  H«allh  with  Key  to  the  Scrlpltircs,"  by  Mary  Baker  G. 

sddj. 

Voure  ID  truth, 

CbristiSD  Science  is  au  offshoot  from  another  school  which 
we  shall  terin  Mental  Science — a  Term  quite  generally  used  by 
those  who  practice  this  form.  Mental  Science  may  be  said  to 
have  originaled  about  the  middle  of  this  century  through  the 
efforts  of  P.  P.  Quiniby, 

Ii  differs  from  Christian  Science  in  that  it  acknowledgejt  no 
allegiance  to  any  one  man,  and  docs  not  claim  to  be  a  special 
revelation  from  God.  but  seeks  the  basis  for  its  theory  in  ibe 
teachingii  of  the  old  philoisophers  or  modern  mystics,  and  espe- 
cially empirically  in  the  results  of  its  practice  in  the  realm  of 
therapeutics.  It  has  not  the  explicit  religious  form  of  Christian 
Science.  It  is  a  philosophy,  a  theory  of  life.  We  give  a 
fuller  account  of  its  theory  and  practice  in  a  later  portion  of 
this  paper. 

Another  form  of  curing  disease  without  medicine  is  the  so- 
called  Divine  Healing.  Under  the  general  idea  that  God  heats 
disease  in  answer  to  the  prayer  of  faith,  we  find  many  varia- 
tions in  the  method,  or  rather  the  ceremonies  accompanying  it. 
and  some  little  disagreement  as  to  the  strict  theology  of  the 
process.  But  since  they  all  produce  results,  it  may  be  assumed 
that  the  differences  do  not  go  further  than  the  mind.*  of  the 
healers,  and  that  the  real  principle  lies  deeper  than  individual 
theories. 

Of  course  it  goes  without  saying  that  the  whole  practice  is 
based  upon  the  Bible,  and  the  differences  arc  the  result  of 
diSereuces  iu  iuterpretaliou.  One  division  anoints  with  oil 
according  to  the  suggestion  of  the  Apostle  James.  Another 
heals  by  the  laying  on  of  hands,  according  to  the  practice  of 
the  other  Apostles.  While  a  third  set  discards  all  tj-pes  and 
formalities  aud  simply  prays  for  the  afflicted  one.  It  is  gener- 
ally agreed  by  all,  ihni  the  result  i.s  according  to  the  faith  of 
the  sick  one,  and  the  fact  that  any  particular  prayer  is  not 
answered  is  evidence  that  the  patient  did  not  have  sufficient 
faith.  There  are,  however,  those  who  argue  that  it  may  be  the 
will  of  God  that  a  person  should  endure  sickness,  and  by  such, 
a  resignation  to  the  will  of  God  is  encouraged. 

Rev.  A.  B.  Simpson,  of  New  York  City,  is  one  of  the  leaders 
in  this  work.  His  teaching  is  peculiar  in  that  he  argues  that 
when  once  a  person  has  prayed  for  healing  it  is  dishonoring 
God  to  doubt  the  cure  or  lo  ask  for  a  sign  or  symptom.  The 
penion  must  claim  he  is  healed  and  expect  it.     This  accounts 
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for  ihe  many  people  who  claim  to  be  healed  btit  wbow  Appear- 
Alice  contradicts  their  words. 

Many  oppose  this  view  and  hold  th&t  it  is  claiming  a  lie  to 
usaX  Uiai  one  is  healed  when  he  is  not.  The  chief  opponent, 
tod  tbe  most  pretentious  healer  is  the  Rcr.  John  Alexander 
Dowie,  of  Chicago- 

A  brief  account  of  Dr.  Dowte,  will  not  be  out  of  place  here. 
And  fortunately  we  can  give  it  in  his  own  words  as  published 
in  his  own  Leaits  of  Heating,  for  Dec.  1 1.  1896.  It  gives  not 
only  the  facts  of  lii»  life  but  his  style,  method,  and  manner  of 
preaching  (for  this  is  pact  of  the  report  of  his  sermon),  and  his 
geneml  character. 

He  sa>» : 

I  will  give  you  a  little  of  my  autobiography,  and  I  am  not 
tshamcd  of  what  God  bait  wrought. 

I  was  bom  in  Edinburgh  nearly  50  years  ago. 

Next  May  35  I  will  l)e  50  years  of  age. 

I  earned  my  own  bread  from  my  t4tb  year,  and  was  brought 
np  ill  the  academies  of  Edinburgh. 

I  went  with  my  futher,  who  \»  on  this  platform,  to  Australia. 

I  plunged  into  business,  and  within  a  fiew  years  was  the 
fo^dent  partner's  confidential  clerk  in  a  timi  doing  $1,000,000 
in  open  goods,  every  in%-oice  of  all  these  imports  pa.s.<iiug  throtigh 
ny  han^ 

Soon  ader  thai  I  became  the  financial  manager  with  a  parl- 
Bcnbip  interest,  small  then  but  larger  to  come,  in  anc^ther  firm : 
and  though  I  say  it.  I  do  not  boast  of  it.  I  had  the  confideuce 
Ij^^Tp-  J  was  21  years  of  age  of  men  in  the  largest  lines  of 
^gjlnev,  and  was  myself  handling  large  concerns. 

At  that  age  1  consecrated  myself  to  the  ministry,  and  my 
Booey.  hardly  earned,  and  my  time.  With  my  father's  co- 
fMntioa  I  studied  privately  and  then  returned  lo  njy  native 
^,  Kdinburgh,  in  the  University  of  which  I  studied  for  some 

I  |g(v«  tbe  honor,  therefore,  of  being  a  Scotchman  trained  in 
-f^kCM^l-  in  business,  and  in  University  life,  ami  when  I  re- 
MMt4  to  Australia  my  brethen  in  the  Congregational  body 
^^li  tht«e  short  years  gave  me  the  honor  of  placing  me  at 
cf  poutbly  the  most  important  charge  in  the  entire 
~  imI  body — famous  for  its  big  heads,  some  people 
aad.  after  all,  there  is  something  in  those  hcadN,  too. 
the  pastor  of  the  Newtown.  Sydney,  Congregational 
which  gave  me  the  opportunity  of  ministering  to  the 
ukI  students  of  Camtlcn  College,  the  only  Thcolog- 
-,  oiiMry  of  the  Congregational  Churches  in  Australia, 
iuMk>*  jtinig***  "1*  i"'"  close  touch  with  many  of  the  ablest 
^^'  ^  1^  mat  University  of  Sidney,  a  city  of  more  than 


BPFKCTS  OF   MIND  ON   BODV. 


439 


hair  a  iniUio:!  people.  Thai  was  my  third  pastorate,  and  I 
held  it  when  I  laid  down  my  denonutintioniil  connection  to 
give  my  life  to  a  world-widt  work  for  God  and  for  humanity. 

I  had  iht:  honor  of  lacing  at  thai  lime  the  leader  —  so  Sir 
Alfred  Stephen:;,  the  Lieutcnant-Uovemor  and  Chief  Justice 
for  39  year^  called  me  in  a  public  meeting, — the  leader  of  the 
Social  Rcfunn  Party. 

I  vtas  offered  by  Sir  Henry  Paries  the  portfolio  of  Minister 
of  Edncation  10  his  government,  and  I  could  have  been,  he 
said.  Premier  within  a  few  years,  if  t  had  only  given  myself 
to  politics. 

I  helped  to  mould  public  opinion,  and  hdiietl  to  create  legis- 
lation in  my  own  land,  and  was  frequently  choMU  to  do  im- 
portant public  work. 

For  instance,  the  Liberals  of  Sydney  once  appointed  me,  in 
company  with  Sir  Henry  Parks  and  the  Editor  of  a  Sydney 
daily  paper,  to  draw  up  an  important  diKument  addressed  to 
the  Right  Hon.  W.  E.  Gladstone.  This  document  was  one  of 
great  ini}K>rtance  at  a  time  when  the  foreign  policy  of  the  Tory 
party  under  Benjamin  Disraeli,  Earl  of  Beaconsficld.  had 
strained  the  loyalty  of  Australia  to  the  mother  country. 

On  another  occasion  I  was  supported  by  the  Protestant  min- 
isters of  all  denominations  in  Sydney  in  answering  a  famous 
address  of  j^rchbi^hop  Roger  Bede  Vanghan,  and  when  my  ad- 
dress appeared  in  pamphlet  form,  it  brought  me  kind  commen- 
dation from  tlie  late  Mark  Pattison.  Master  of  Lincoln  College. 
Oxford,  and  from  Mr.  Gladstone  himself.  The  largest  hall  in 
Sydney  was  filled  to  overflowing  with  the  leading  men  of  the 
land  when  this  lecture  wa.s  delivered,  and  it  was  the  finit  gun 
fired  in  a  battleagainst  Roman  Catholic  supremacy  in  educational 
matters,  the  final  result  of  which  was  the  taking  away  of  all 
grants  to  denominations  from  the  public  treasury  and  the 
tistatdishment  of  a  National  Compolsory,  and  Free  Educational 
System  for  all  the  people. 

I  am  also  the  General  Overseer  of  the  Christian  Catholic 
Church,  which  has  tens  of  thousands  of  sympathizing  friends 
in  and  around  Chicago,  and  we  have  set  down  at  our  monthly 
Communion  with  nearly  3,000  commutiicants  at  one  time  in 
the  auditorium. 

I  am  the  editor,  proprietor,  printer  and  publisher  of " '  I.eavcs 
of  Heating,"  a  weekly,  paper  with  thou.<»auds  of  subscribers  in 
all  parts  of  the  world,  and  Cod  is  blessing  our  little  White 
Dove,  of  whidi  we  have  no  reason  to  be  ashamed. 

My  position  entitles  me  to  courtesy,  aud  the  recognition  of 
my  ministry. 

Beside  Dr.  Sinip.wn  aud  Dr.  Dowie  there  are  many  local 
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leaders  in  this  work  whose  methods  differ  slightly  from  those 
already  mentioned.  There  is  also  a  class  of ' '  travclliog  healers' ' 
who  go  about  from  place  to  place,  each  with  his  own  clnims  to 
power,  »tu\  with  his  own  niethod.t.  Three  of  these  may  be  men- 
tioned, as  the  types  and  forerunners  of  what  bids  fair  to  becNOme 
a  distinct  guild — ihatoftlte  tramp  henlers.  These  are  Schlatter, 
Schradcr.  and  Bradley  Newell.  The  first  two, "  Dirinc  Healers," 
the  last.  "Magnetic." 

Schradcr  and  Newell  are  too  well  known  through  the  daily 
press  to  need  description  here. 

A  brief  biography  of  Schlatter  will  illustrate  the  type  wheo 
sincere. 

The  career  of  Francis  Schlatter  is  a  most  unique  bit  of  biog- 
raphy. A  native  of  Alsace,  France,  a  shoemaker  by  trade,  he 
came  to  America  in  18S4.;  spent  some  years  in  New  York; 
went  to  Denver  in  1S9:.  In  his  youth  he  attended  school  un- 
til 14;  but  all  hislife he  wasareader,  student,  and  thinker.  In 
1893,  at  the  age  of  37,  he  became  possessed  of  the  idea  that 
Cod — ^"  Father  "  as  he  always  familiarly  called  him,— wanted 
him  to  go  forth  from  Denver  on  foot.  He  obeyed,  and  during 
the  following  two  years  walked  tlirough  Colorado,  Kansas, 
Indian  Territory,  Texas.  New  Mexico,  Arizona,  Califbmia,  and 
back  to  New  Mexico.  On  this  journey  he  endured  untold  pri- 
vations and  hardships,  from  hunger,  tbirst,  heat,  cold,  and 
unkind  treatment.  But  he  "had  to"  doit;  aud  always  obeyed 
"Father"  at  whatever  cost,  "Father"  often  told  him  to  go 
without  food  for  days  at  a  time,  and  of^en  allowed  him  water 
only  on  alternate  days.  He  was  imprisoned  as  insane  at  two 
difiercnt  times.  His  own  account  of  his  wandering  is  interest- 
ing though  somewhat  monotonous  reading. 

He  was  well  read  on  the  great  moral,  religious,  and  social 
problems,  and  discussed  them  with  a  good  deal  of  abilit>'.  He 
was  possessed  of  the  idea  tliat  he  was  Christ,  and  explicitly 
declared  it  on  a  few  occasions;  though  as  a  general  thing  tw 
talked  and  acted  without  any  apparent  idea  of  such  an  imper- 
Eomttion,  Only  his  appearance,  dress,  hair.  etc.. were  Strikingly 
saggestivc  of  the  mediaeval  pictures  of  Christ. 

His  discussions  were  strongly  marked  by  two  ideas — r^ncar- 
nation,  and  sociahsm. 

Whatever  conclusion  one  reaches  as  to  his  real  nature  and 
condition,  no  one  can  doubt  the  sincerity  of  the  man.  He 
honestly  thought  himself  called  to  do  a  great  work  for  "Father," 
and  he  devoted  himself  to  it  with  all  his  cnergj-,  and  with  that 
childlike  faith  which  produced  suprising  results.  One  can  but 
regret  that  his  ideas  only  led  to  his  untimely  death. 

Following  these,  as  •mother  species  of  mental  therapeutics, 
ire  may  mention  hypnotism.      The  treatment  of  disease  by 
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h>'paotism  is  avowedly  a  matter  of  suggestion.  While  extca* 
sive  in  its  iise  and  appli»tioii,  it  is  yet  confessedly  limited. 
Practiced  by  a  large  number  of  regular  pbysidans,  some  of  them 
of  world-wide  reputation ,  the  cases  number  many  thoti-saitds  and 
cotistittite  some  of  the  most  x-slaaUc  sort  of  data.  Wc  shall 
revert  to  this  more  at  length  later. 

The  following  account  taken  from  Berohdm  (Suggestive 
Therapeutics,  p.  363.}  will  illustrate  his  method  : 

M.,  »?.  Mamed,  dclicnlc  conttitutiott.  nervous  lenipctamem,  »ttHeT- 
in^  from  severe  intercapular  puin.  I*reHure  in  the  region  causes  tievere 
pnia.  I  propose  to  hvnotizc  bin)  by  closing  the  eye«.  He  gives  bim- 
mU  np  to  it  with  b  bad  grncc.  lie  is  very  impreMJ 011  able  nnd  fcnrs 
that  I  wuh  to  perform  nii  operation  ou  bliti.  I  reassure  him,  niid  con- 
tiiiue  SHggesHoH.  holdiiin;  his  e^es  closed.  His  nervous  anxiety  is  with 
difficuItT  dissiputcd.  His  bands  tremble.  However,  he  goes  into 
profound  ilffPi  there  is  relaxatioa  without  calnlepsy.  nitd  no  memory 
upon  nitking,  1  erteri^ctioAlly  suggest  calmness  of  mind;  1  afhrm 
Ihiit  tile  pnin  hnj  disappeared. 

Having  let  him  sleep  nlone  for  about  kix  minutes,  he  has  several 
nervous  spasms  sod  calls  out:  "I  am  fnllinKt"  snd  then  awakens  a« 
il  coming  oat  of  •  nightmare,  tie  remciabcr*  having  dreamed  that 
be  was  lalling  into  a  dilch.  The  pain  Man  almoal  eompUUIydiaa^- 
Pfartd :  lie  is  surpriscil ;  cannot  liud  the  sore  spots.  ! hypnotise  h\m 
d  setoud  tiHif.  He  gives  himself  np  easily.  His  sleep  is  more  quiet; 
thcri'  are  slight  nervous  movement*  in  his  hands.     I  suggest  ibe  cotD- 

Elete  ttisHppL'aranoe  ol  the  pain.      Upon  wflking  be  rciiiFm1)er»  having 
card  tolkinK  but  does  not  know  whst  I  said Thcic  is  not  the 

slighc>l  pain.  He  does  not  undcrslanrl  Jt  1  his  nstoniihmenl  ho* 
something  comical  about  it. 

Such  is  Benihcim's  own  account,  slightly  abridged,  of  one 
cute.  Of  course  it  mu.st  be  understood,  U]at,as  in  regular 
practice,  no  two  cases  arc  treated  just  alike. 

Besides  tliese  four  distinct  schools  of  curing  disease  without 
drugs,  there  are  many  minor  forms  in  which  the  same  element 
is  to  be  seen,  though  not  usually  so  considered.  Among  these 
may  be  mentioned  Patent  Me<liciiies  in  so  far  as  they  cure  "  in- 
curable diseases"  or  produce  results  out  of  proportion  to  the 
known  therapeutic  value  of  the  drugs  constituting  the  com- 
pound. Especially  is  this  seen  in  the  great  number  of  patent 
"devices"  for  the  cure  of  disease,  such  as  "electric"  belts, 
bandages  and  garments  of  all  sorts,  also  the  various  inhalers. 

A  striking  de\ncc,  remarkable  for  the  cures  it  has  wrought, 
as  well  as  for  the  absolute  freedotii  from  atiytliing  curative  ex- 
cept its  name,  might  be  designated  nsa  string  one  end  of  which 
is  fastened  to  the  ankle  of  the  patient,  while  the  other  end  » 
tied  lu  a  tin  can  which  is  then  immersed  in  a  diiUi  of  water  or 
buried  in  the  ground.  Again  we  have  no  end  of  "  health  fads," 
each  producing  its  long  list  of  testimonials,  in  the  shape  of 
cures  of  more  or  less  serious  diseases,  but  which  again  reduce 
in  the  last  analysis,  to  the  eGfect  of  the  mind  of  the  patient 
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upon  bis  own  body.  "Home  remedie.<i"  also  contain  many 
instance!)  of  the  same  thing,  and  they  in  tuni  ore  the  swrviviil-s 
in  the  present  time  of  the  older  customs  which  characterized 
the  age  when  nearly  all  therapeutics  was  a  science  of  magic. 

In  tlie  study,  of  which  the  present  paper  presents  a  portion, 
all  of  these  phases  have  been  investigated  extensix'ely.  Folk- 
lore literature  hft.s  lx:en  ransacked  for  all  that  it  could  fnmi^h 
in  regard  to  practices,  superstitioas  and  otherwise,  relating  to 
therapeutics.  The  "fads"  of  modem  lime.**  have  been  col* 
lected ;  the  household  remedies  still  in  irognc  have  added  their 
testimony;  patent  medicines  and  de%'!ces  have  been  examined 
as  to  their  actual  medicinal  value,  and  the  results  they  produce. 
Their  testimonials  have  been  examined  and  verified. 

We  have  studied  with  the  hypnotist,  .seen  him  at  work  and 
learned  his  art.  Hundreds  of  cases  treated  by  hypnotism  have 
been  studied  and  tabulated.  The  divine  healer  has  beeu  ob- 
served in  many  inittanccs  and  particularly  in  the  persons  of 
Schradcr,  whose  blessing  wc  received  on  two  occasions,  and 
Dowie,  whose  work  we  visited  and  wli(>;<e  method  we  studied 
in  his  '*  I>i\'iiie  healing  home ' '  in  Chicago. 

As  a  basis  for  study  of  Divine  Healing,  we  have  over  t  ,600 
tecords  of  individu^  cures,  all  of  more  or  less  value  and 
completeness. 

The  cases  to  be  discussed  are  nearly  all  from  Dr.  Dowie's 
work.  About  two-thirds  of  them  are  females.  In  age  they 
range  from  6  mos.  to  86  yrs.  though  the  main  part  of  them  are 
between  so  and  50.  Of  the  women,  the  married  are  about  three 
times  as  numerous  as  the  unmarned. 

The  duration  of  the  disease  from  which  they  were  healed, 
varies  from  a  few  minutes  to  fifty-two  years.  The  average  time 
is  about  twelve  years  for  each  sex.  Thirty-three  per  cent,  report 
their  healing  inatantancoos.  fifty  per  cent,  gradual  and  seven- 
teen per  cent,  say  they  are  not  yet  perfectly  healed.  It  must  be 
noted  tliat  while  thirty-three  per  cent,  report  instantaneous 
healing,  it  is  clear  from  their  own  account  that  they  almost  al- 
ways mean  that  pain  ceased  instantly.  And  it  may  be  men- 
tioned here  that  of  all  the  returns  that  give  data  on  that  point, 
almost  c\'er>-  one  shows  that  pain  cea.sed  at  the  time  of  prayer. 

Again,  of  the  whole  number  seventy-six  per  cent,  were 
treated,  or  prayed  with,  by  Dr.  Dowie  in  person,  seven  and 
one-half  per  cent,  were  prayed  for  by  him  at  a  distance.  Four 
and  one-half  per  cent,  were  prayed  for  by  Mrs.  Dowie.  Se\-en 
and  one-half  per  cent,  were  healed  in  answer  to  rtnV  own 
prayers  or  cGTorts  and  four  and  one-half  per  cent,  were  healed 
in  aiLSwer  to  prayers  of  friends. 

The  number  of  ailments  mentioned  in  their  accounts  of 
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themselves,  varies  fix)m  i  to  9  for  the  males,  and  1  to  j  i  for 
the  females. 

The  lime  that  has  elapsed  siiice  the  cure  varies  &om  a  few 
days  to  fourteen  years.  Time  required  for  full  recovery  may 
be  as  mHch  as  two  months.  If  longer  than  that  it  seems  to  be 
regarded  as  a  failure  and  is  not  mentioned. 

As  to  diseases  cured  they  have  been  classified  roughly  as 
follows:  the  figures  are  per  cents. 


laUoo. 


tbUod. 


OlSBASBS. 


Woaodi. 


Rtaeu- 


Ker- 

MaUm.        30  10  3a  i  j  $  14  5  it 

7«H*|«s.  11  14-5  18  16  S  i-s        il.S  9-5 

Among  the  remarkable  features  mentioned  may  be  noted  the 
following:  Legs  lengthened  from  i  to  5  inches.  "Gained  95 
lbs."  Hip  2}4  inches  reduced.  56  abscesses  at  one  time, 
cured.  Deaf  and  dumb.  Senseless  3  weeks.  While  the  men 
report:  "40  whiskies  a  day,"  ctired.  "Wreck  physically." 
Hip  disease.  Goitre,  3  Bullets.  Deaf  and  dumb.  Fever 
settled  in  l>ones.  Appendicitis.  Leg  shortened  3  inches.  Bom 
blind.     Deaf  after  measles. 

These  were  jotted  down  as  the  reports  were  read,  .simply  m 
an  indication  of  the  range  of  the  work.  In  the  reports  of 
women  the  term  ' '  Internal  troubles ' '  is  often  mentioned.  From 
the  context  it  appears  that  the  expression  generally  refers  to 
troubles  peculiar  to  that  sex.  In  other  cases  such  tronbles 
are  directly  specified. 

The  following  is  a  list  of  the  "Troubles"  as  stated  by  the 
patients  themselves: 

Abscess;  accident;  ague;  appendicitis;  ankle  sprained;  asth- 
ma; backache;  back  weak;  bad  habits;  bilious  trouble;  blindness; 
blind  from  birth;  blood  poisoning;  Bright's  disease;  bronchitis; 
bronchial  disease;  broken  arm;  bunts;  burnt  hands;  blood  dis> 
ease;  brain  fever;  cancer;  cancer  in  tongue;  cancerous  tumor; 
carbuncle;  catarrh;  chills;  cholera  infantum;  diolera  morbus; 
congestion  of  lungs;  consumption;  constipation;  convulsions; 
cough;  chlorasis;  compound  curvature  of  spine;  croup;  deaf- 
ness; deaf  and  dumb;  diabetes;  dtarrliorn;  diphtheria;  dislo- 
cated shoulder;  dislocated  knee;  dropsy;  dyscnler>-;  dyspepsia; 
diphtheretic  paralysis;  devil  cast  out;  earadie;  ec7.etua;  epi- 
lepsy; erysipelas;  eyes,  inflammation  of;  eyes,  weak;  eyes, 
sight  failing;  feeble  minded  child;  fever;  fever  sores;  felon; 
fistula;  gangrene;  gambling;  goitre;  granulated  eyelids;  gall 
stone ;  headache  ;  healed  when  d>'ing ;  heart  disease ;  bean 
broken ;  heel  lame ;  hay  fever ;  liydatids ;  hydrophobia ;  hem- 
orrhage of  lungs:  hemorrhage  of  kidneys;  hemorrhoids;  ber- 
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nia;  hip  broken;  hip  disease;  hip  joint  renewed;  hysteria: 
impcrftct  sight;  infidelity;  imiicdiment  of  speech;  impotent;  in- 
digestion; inflammation  ofbonxls;  iaBsmmatton  of  stomach;  in- 
fUimmatioa  of  lungs;  inflammatory  rheumatism:  internal  tumor; 
ix'y  poison:  internal  troublcrs:  intestinal  trouMc;  insanity:  kid- 
ney  and  bladder;  Itnee,  injured;  knee,  stiff;  knee,  swelling  in; 
la  grippe;  liime;  Leg  too  long;  leg  too  xhort;  leg,  jwisoned; 
leucannia;  liver  trouble;  locomotor  ataxia;  lung  trouble;  lung 
fc\'Cr;  lumlmgn;  malaria;  measles;  meuiugitis;  tnorphirte habit; 
mumps;  nearsightedness:  nervous  exhaustion:  nervous  pros- 
tration; uer^'ous  trouble;  neuralgia;  nervous  debility;  ovarian 
tumor;  palsy;  paralysis;  periostitis;  piles;   pneumonia;   poly- 

Eus:  puerperal  convulsions;  peritonitis;  pleurisy;  paralysis  of 
9wels;  palpitation  of  heart;  iguinsy ;  rheumatUni ;  running 
sore;  rib  broken;  nipture;  salt  rheum;  scalding;  scarlet  fcA'cr; 
scrofula;  skin  eruption;  skull  fractures;  sickheadache;  spasms; 
sea  sickness;  sleeplessness;  small  pox;  spinal  meningitis;  sore 
throat;  spinal  disease;  spine,  curvature  of ;  sciatica;  stonecan- 
cer;  ■itigmatism;  stiff  hip  joint;  stomach  trouble;  sunstroke; 
synovitis;  symmetrical  keratiasis  of  the  palms  and  soles:  tape- 
w*orm;  throat  trouble;  tobacco;  toothache;  tonsilitis;  tubercu- 
losis: telegrapher's  paralysis;  tuberculosis  of  bowels;  tumor;  tu- 
mor fibroid;  thigh  bone  diseased ;  t>phoid  fever;  ulcers;  urinary 
trouble;  ulcers  in  bowels:  varicose  ulcer;  varicose  veins;  whis- 
key; wounds;  wrist  sprained:  weak  lungs;  weak  eyes;  white 
diphtheria;  wild  hairs;  whooping  cough;  yellow  fe\'er. 

The  unfortunate  Schlatter  has  been  followed,  by  his  own 
written  testimony,  and  that  of  his  personal  friends,  through 
his  work  as  a  healer  and  liis  wanderings  alone  until  his  death 
from  star\"ation  in  the  deserts  of  the  Southwest,  s  victim  to  a 
peculiar  form  of  delusional  insanity  manifesting  itself  in  re- 
ligiomania. 

Cures  at  shrines  such  as  Lourdes,  and  by  means  of  sacred 
relics  have  cotitributed  their  lessous. 

Christian  Science  has  unwillingly  yielded  its  facts  and  phi- 
losophy to  our  work.  By  means  of  many  personal  intcr^'iews 
with  Christian  Science  healers,  people  who  had  been  healed 
and  those  upon  whom  the  method  had  failed,  and  by  a  faithful 
penisal  of  "Science  and  Health."  tngellier  with  a  careful  Study 
of  the  life  of  Mrs.  Eddy  from  childhood,  a  clear  view  of  the 
whole  system  has  beeu  obtained.  A  study  of  cases  similar  to 
those  under  di\nne  healing  has  also  been  made. 

La.stly.  Mental  Science  has  received  its  share  of  attention 
and  >-ielde<l  perhap-*  the  be.sl  retuni.*.  Mental  Science  healen 
ha\-e  been  uniformly  courteous  and  helpful,  ready  to  fttmisb 
records  of  their  cures  and  oi\en  of  their  failures,  willing  to 
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dificuss  their  theories  and  admit  their  limitations.  The  tit- 
erature  of  this  as  well  as  of  the  other  schools  has  been  read. 

The  result  of  this  investigation,  extending  over  more  than 
two  years,  is  an  absolute  conviction  based  upon  c\'idcncc.  only 
one  or  two  items  of  which  we  caii  give  here,  that  the  curative 
principle  in  every  one  of  the  forms  is  found  in  the  influence  of 
the  miud  of  the  patient  on  his  bod)'.  In  other  words,  however 
different  the  claims  and  the  method,  the  explanation  of  all  is 
the  same.  We  may  mention  a  few  of  the  items  leading  to  this 
conclusion.  They  all  cure  dLseftse  and  they  all  have  failures. 
They  all  cure  the  same  kind  of  diseases  and  the  same  diseases 
are  incurable  for  them  all.  In  those  class^  of  disease  where 
the  cures  are  wrought,  there  are  the  same  percentages  of  cures 
by  all  the  methods.  Stripped  from  a  few  characteristic  phrases 
all  the  reports  from  all  the  diSerent  forms  are  identical.  A 
teslimonial  to  a  patent  metlicine,  for  example,  reads  precisely 
lik«  one  of  Dowie's  reports  of  a  divine  healing  cure.  Again 
there  are  many  records  of  people  going  from  one  school  to 
another  and  in  this  no  one  practice  seems  to  show  any  advan- 
tage. Some  fail  al^er  trying  all.  Some  fail  lo  get  cured  by 
divine  healing,  but  get  restored  by  Christian  Science,  and  vice 
vena.  Others  fail  with  Christian  Science  and  are  successful  in 
hypnotism,  and  vice  versa. 

In  view  of  this  unity  of  principle,  we  have  selected  for  special 
preseutatiou  here,  the  two  forms  of  Mental  Science  and  Hyp- 
notism as  typical  of  the  whole  matter.  Mental  Science  gi\'cs 
the  best  expression  of  the  popular  philosophy  in  this  line,  while 
Hypnotism  gives  the  scientist's  view  of  the  same  thing.  On  the 
popular  side.  Mental  Science  is  free  from  the  dogmatism  of  the 
Christian  Sdeutist,  and  the  superstition  of  the  divine  healer. 
The  cases  are  the  most  fully  reported,  and  the  arguments  of 
the  advocates  are  most  intelligible. 

As  pre\-iously  stated  Mental  Science  originated  with  Dr. 
Quimby.  and  we  may  now  give  a  short  sketch  of  his  life  and 
philosophy,  to  be  followed  by  a  brief  account  of  the  later  de- 
velojiments  of  the  movement  and  lastly  by  the  data  of  the  curee 
wrought  by  it. 

Phineas  Parkhurst  Quimby  was  bom  in  Lebanon,  N.  H., 
Feb.  t6.  tfio3.  While  still  a  child  his  parents  moved  to  Belfast, 
Maine,  where  he  thereafter  always  lived,  although  he  had  an 
office  in  Portland  the  tstter  years  of  his  life. 

He  had,  perhaps,  the  average  education  of  a  boy  in  a  small 
town,  in  those  days.  It  was  meagre  as  to  actual  book  study, 
but  evidently  full  of  that  suggcstivencss  which  led  him  always 
to  long  for  more.  He  had  an  inventive  mind,  being  interested 
in  mechanics,  philosophy,  and  scientific  subjects. 

When  about  36  years  of  age,  a  travelling  hypnotist,  elicited 
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bts  intense  iounat.  "At  thai  time.  Mr.  Qainlij  wu  of  me- 
dium hdght,  small  of  eutore:  qtuck-motiaoed  cad  nerroas, 
wiUipieTciiigbtod[ejes,Ua^luirBBdwluske»;  mwdl-sluiped. 
«cn-balADced  bead;  bigb,  farottd  finvfaead,  and  s  ntber  prood- 
nent  now,  and  a  nKmth  iodicatiiig  strength  and  finiuitj*  of 
will;  persistent  in  what  he  ondenook,  and  not  easily  defeated 
or  discouraged."     (New  Hnglaod  Hag.,  Mar..  iSSS.) 

He  began  at  once  to  experimeBt,  trying  to  ht-pcKftize  any  one 
who  would  ftobmit  to  the  experiment.  He  booo  ibtmd  that  be 
bad  some  stKccss  and  fioally  discovered  a  object  wbon  be 
could  influence  in  a  reinarfcable  degree.  With  this  sobject  be 
gave  exhibitions  far  several  years,  travdltng  tbtoogb  Maine 
and  New  Branswick. 

He  produced  hypnosis,  by  sitting  in  front  of  his  subject  uod 
looking  bim  in  the  eye  for  a  ftw  moments.  The  peribnuances 
were  so  remarkable  that  others  be^n  to  inve»ti^te  the  matter, 
and  Mr.  Quimby  was  called  upon  to  tise  the  powers  of  his  sub- 
ject to  diagnose  disease.  Mr.  Quimby  soon  noticed  that  the 
diagnosis  was  always  identical  with  what  the  patient  himself^ 
or  some  one  else  in  tbc  room,  tbooght  was  the  tioable. 

This  gave  him  his  first  suggestion  oi  the  connection  between 
mesmerism  and  the  cure  of  dbease.  From  this  time  on  he  de> 
voted  himself  to  the  study  of  what  be  conslderHl  the  gteatest 
boon  to  mankind,  that  had  ever  been  discovered — tbe  cause  and 
cure  of  disease  by  mental  states. 

He  soon  found  that  the  hypnotic  state  was  unnecessary  to  tbe 
success  of  his  work,  and  accordingly  dropped  that  part  of  bis 
practice,  either  because  it  was  a  bothersome  and  useless  adjunct 
to  his  work  of  healing,  or,  as  seems  more  likely,  because  in 
thoi5>e  days,  mesmerism,  especially  whcu  used  in  connection 
with  the  hcnlth  of  any  one.  «-a.s  generally  regarded  as  witcb- 
craft.  or  some  form  of  spiritism,  and  this  brought  bis  great 
discover^'  into  unde.'>er%'ed  disrepute. 

Tbcrdore,  instead  of  going  through  thefonnsand  ceremonies 
usually  accompanying  hypnotizaiion .  he  simply  sat  by  the  side 
of  bis  patient,  talked  with  him  about  his  disease,  explained  bis 
own  theory,  convinced  him  that  his  disease  was  an  error  and 
"establi^hed  the  truth  in  its  place,  which,  if  done,  was  tbe 
cure,"  He  sometimes,  in  cases  of  lameness  and  sprains,  ma- 
nipulated the  limbs  of  the  patient,  and  often  rubbed  the  head 
of  the  patient  with  his  hand--«.  wetting  them  with  water.  He 
said  it  was  so  bard  for  <be  patient  to  bclin'c  that  his  mere  talk 
with  hira  produced  the  cure,  that  he  did  hit  rubbing  simply 
that  the  patient  would  have  more  confidence  in  hini;  but  he 
alway»  lasi.sted  tliat  he  possessed  no  "power"  nor  healing 
properties  different  irom  auy  one  elae  and  that  bis  nunipnlationa 
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produced  no  beneficial  cfiect  upon  the  patient,  altbough  it  was 
ofteo  the  case  that  the  patient  himself  thought  they  did. 

Mr.  Quimby's  practice  increased  rapidly.  In  1859.  he  made 
his  hcadquaners  at  Portland  though  his  home  was  still  in 
Belfa&t.  In  Portland  he  became  favorably  known  and  treated 
many  patients  and  performed  some  remarkable  cures,  as  de- 
scribed in  the  papers  at  that  peno<l. 

In  1866,  Dr.  Quimby  was  overcome  by  the  pressure  of  work, 
which  his  unselfish  devotion  to  humanity  as  he  regarded  it, 
forbade  him  to  neglect,  and  he  passed  away  at  his  home  in 
Belfast,  Me. 

While  he  was  undoubtedly  hampered  by  some  superstitions, 
for  which  the  age  was  more  responsible  than  be,  and  which  his 
successors  have  in  part  perpetuated  and  increased,  and  in  part 
outgrown;  yet  to  him,  undoubtedly,  belongs  the  credit  not  of 
discovering  that  mind  influences  matter,  nor  yet  of  originating 
the  phtlosopheme  that  all  matter  is  the  creation  of  mind,  but 
rather  of  practically  applying  the  principles  to  the  prevention 
and  cure  of  disease. 

Whatever  may  be  the  future  of  mental  healing,  it  must  at 
least  take  its  place  as  a  valuable  addition  to  our  methods  of 
coping  with  human  infirmities. 

A  few  quotations  from  Dr.  Quimby's  writings  will  show  his 
point  of  view — his  philosophy. 

He  says  of  his  method:  "I  give  no  medicines;  I  simply  sit 
by  the  patient's  side  and  explain  to  him  what  he  thinks  is  his 
disease,  and  my  explanation  Is  the  cure.  And,  if  I  succeed  in 
correcting  his  errors,  I  change  the  fluids  of  the  system  and 
establish  the  truth,  or  health.     The  tmth  is  the  cure." 

"When  I  inesmeriied  my  subject  he  would  prescribe  ^me 
little  simple  herb  that  would  do  no  harm  or  good  of  itself. 
In  .<*ome  cases  ihts  would  cure  the  patient.  I  also  found  that 
any  medicine  would  cure  certain  cases,  if  be  ordered  it.  This 
led  me  to  investigate  the  matter  and  arri\'e  at  the  stand  I  now 
take :  ihat  the  aire  is  not  in  the  medicine,  but  in  the  confidence 
of  tile  doctor  or  medium." 

"  Xow  I  deny  disease  as  a  truth,  but  admit  it  as  a  deception, 
started  like  all  other  stories  without  any  foundation,  and  handed 
down  from  generation  to  generation  till  the  people  believe  it, 
and  it  becomes  a  part  of  their  liv««.  So  they  live  a  tie,  and 
their  senses  are  in  it. 

"To  illu.'itrate  this,  suppose  I  tell  a  person  be  has  the  diph- 
theria: and  he  is  perfectly  ignorant  of  what  I  mean.  So  I 
describe  the  feelings  and  tell  the  danger  of  the  disease,  and 
bow  fatal  it  is  in  many  places.  This  niake.s  the  person  nervotui, 
and  I  finally  convince  him  of  the  disease.  I  have  now  made 
one;  and  he  attaches  himself  to  it.  and  really  understands  t 
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and  be  is  ia  it  body  aud  soul.     Kow  he  goes  to  work  to  make 
it.  aod  in  a  short  time  it  makes  its  appearance. 

"My  way  ofcuringconvlDces  him  that  he  has  been  deceived ; 
BOd  if  I  succce<l,  the  patient  is  cured.     ( 1863) 

"Man  ia  his  natural  state  was  no  more  liable  to  disease  than 
the  beast,  hut  as  .soon  as  he  iKgan  to  reason,  he  became  db^ 
eased ;  his  disease  was  in  his  reason. ' ' 

Mental  Science  varies  so  roucli  among  the  indit'idual  healers 
and  leaders  that  it  is  impossible  to  characterize  it  under  one 
head.  One  fairly  representative  statement  is  the  following  from 
nn  c<lilor  of  one  of  the  numerous  journ-tts  devoted  tothismov-e- 
nient.  He  says  that  the  movement  is  founded  on  the  discovery 
that,  "  Mind  in  the  only  power;  that  tliis  i.s  God'»  world,  and 
that  all  the  people  ere  his  beloved  children.  The  horrible, 
God- dishonoring  dogma  of  hell  and  perdition  crumbles  sad 
paucR  into  nothingne-ss  before  the  innr\-ellous  light  of  Love. 
The  angry,  vengeful,  jcalons  God  who  cursed  the  world  for  so 
many  years — blighting  hope,  chilling  love,  .scaring  innocence 
and  emasculating  divine  manhood— now  veils  his  distorted  fea- 
tures, and  takes  refuge  in  the  dingy  precincts  of  a  few  unen- 
lightened orthodox  churches.  The  God  of  Love,  the  All-good 
Father,  now  reigns  .■Mipremc," 

Such  is  their  theology.  Their  healing  practice  grom*  out  of 
that,  and  %-aries  in  its  claim.s  according  to  the  nature  of  the 
healer — whetlier  he  looks  to  the  thcorclical  side,  the  theological: 
or  to  the  practical,  the  empirical.  Some  claim  everything; 
others  claim  little  more  than  the  most  enlightened  and  broad 
minded  medical  men  admit.  ■ 

The  following  <{uotations  from  a  recent  pamphlet  (Christian 
Science  and  the  New  Metnphysical  Movement,  published  by 
the  Mctaphysacal  Club.  Boston.)  emphasixen  atill  further  the 
diflcrences  betwcwi  Eddyism.  and  Mental  Science. 

"Chrtitian  Science  proclaims  the  unreality  of  matter  atid  of 
the  body.  The  rational  and  broader  thought,  not  only  admits 
the  validity  of  the  body,  as  vcriinble  expression,  but  claims 
that  it  is  MB  good  in  its  own  place  and  plane,  as  is  the  soul  or 
spirit.  While  susceptible  to  mental  moulding,  it  is  neither  an 
error  nor  an  illusion.  .  .  .  It  is  to  be  ruled,  beautified, 
and  utilised  in  its  own  order,  and  not  denied  an  existence. 
Kvcn  admitting  that  the  whole  cosmos  is  in  the  last  analysis, 
but  one  Universal  Mind  and  its  manifestation  even  admitting 
that  all  matter  is  hut  a  lower  vibration  of  spirit,  and  that  the 
human  Ixidy  is  essentially  a  mental  rather  than  a  physical  or- 
gBniam;  still  matter  has  its  own  relative  reality  and  validity. 
and  la  not  to  l>e  ignored  as  illusion." 

The  broader  view  "  utilises  a  practical  idealism.  It  is  en- 
tirely  optimistic    ....     under:itanding.    both   from   ex- 
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«ce  and  obser\*atiou  that  a  systematic  employment  ofmental 
piAeDcy  in  a  rational,  scientific,  and  idcnliMic  manner  has  a 

wonderful  and  unappreciated   healing  energy It 

dor.t  not  antagonize  coniinuu  sense  nor  itoutid  philosoptiy. 
While  thoroughly  loyal  to  principle,  and  the  higher  causotloa, 
and  to  ail  uucompromisiuK  spiritual  philosophy,  it  recognizes 
that  progreits  must  Ik  evolutionary.  It  does  not  ignore  tb« 
good  in  existing  systems,  disparage  reasonable  hygiene,  or  deny 
the  place  of  certain  departments  of  surgery.  It  is  not  insen- 
sible to  the  present  and  provisional  uses  of  simple  external 
therapeutic  agencies " 

Mental  Science  is  far  more  "scientilic"  than  Christian  Science 
in  that  it  is  free  from  the  dogmatism,  and  seeks  for  a  broad  and 
general  principle  upon  wfaicli  to  base  its  results.  Being  free  from 
the  domination  of  anyone  mind  claiming  infallibility,  and  with* 
out  aoy  orgaui^atioii.  there  is  a  much  greater  diveraitv  in  the 
theories  and  in  the  practices  of  the  different  healers.  There  is 
also  a  far  greater  readiness  to  accept  the  facts  and  to  be  governed 
by  them,  to  consider  the  views  of  others,  and  to  accept  such  as 
seem  well  founded.  It  must  be  remembered,  however,  that  while 
this  is  true  of  the  Mental  Scientists  as  a  wliole,  there  are  those 
who  hold  the  extreme  view  thai  the  "science "  is  fully  cstnb- 
lislicd.  is  perfect  in  its  theory  and  absolutely  invariable  in  its 
results,  and  of  universal  application.  At  the  other  end  are 
those  who  emphasize  the  empirical  ^idc.  They  have  seen  re- 
sults, they  know  the  method  is  sure  under  certain  circumstances. 
They  confess  it  is  not  in  all  cases,  and  whether  it  can  be  made 
so  or  not,  they  are  in  doubt.  They  use  it  for  what  good  they 
can  get  out  of  it,  and  hope  that  time  and  experience  will 
make  clear  the  true  limits  or  the  limitlcssucss  of  the  application. 

These  varying  attitudes  are  extremely  valuable  to  the  student, 
and  are  worth  presenting.  They  arc  well  shown  in  the  follow- 
ing extracts  from  personal  letters  received  from  prominent  per- 
sons in  this  line. 

Each  letter  is  given  entire  and  in  the  words  of  the  writer, 
except  that  changes  are  made  tn  names  and  dates,  etc.,  in  order 
to  prevent  recognition  and  so  save  the  writer  from  any  un- 
pleasant notoriety. 

CoNDKNSHU  Pbksokai.  Outune — Mkxtal  Scirkce. 

M.,  64.  Bngltsh  descctit.  Senritivc,  delicate  or){iim£iition ;  veiy 
conscientious;  strongly  intaicive:  very  imiKinativc ;  (nirlr  imcllcc* 
tual.  Suhiecl  to  "  Hp«  and  downs;"  dominated  cou^idFrably  by 
conscious  and  uucoDicioai  IcBis  and  forebodings,  wbicb  I  now  know 
were  largely  caused  hr  early  tlicoIoKical  iTalnlnj;.  Academic  eiluca* 
lion.  In  bniiiues^  Inclined  U>  overexertion.  Intense  bnttiuesi  carv  aud 
rcspocsibility  developed  nervous  ncaknns.  Fean  and  lotctiodiiixs 
pramioeni  enough  to  cauic  mental  diKiatcinde.    AltcinatloDg  ot  &• 
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weaaioo  becuiieproiuiunceil.  Pean  b«([an  to  Ube  new  forms.  Brery 
a*B2*TWU  magnified.    HcHltli  lirokcatid  Wfl4  olilignl  (o<iiiit  btulatM. 

All  this  lime  was  uader  bcsl  mvilicul  tiealinent,  acJ  observed  ItTgi* 
euic  rule*.  No  pcrmnncnt  improvement,  but  tnaaagcit  to  keep  sbout 
tfar  nioft  of  the  time.  [ti«omnia,  dyspepsfs,  yiniu  Ht  bnse  of  brnlii, 
with  a  variety  of  kintlred  ills.  Eolire  lack  of  nerve.  ConsuHed 
fatnouit  obysician*.  No  improvement.  Acute  nttnck*  of  lonsilitia, 
eoMs  »nn  fever*.    Morfii'l  inipnUen,  hard  to  rtnist. 

Persuaded  to  try  mental  healing.  1  had  tried  everything  els*.  aod 
wo*  desperate,  bod  but  little  faith.  Piist  healer  mode  no  impteuion. 
After  mooth  wctiI  to  another.  No  choiige  for  two  we«k«.  and  then 
with  sharp  tmasitions  for  an  occnsioual  half  hour  or  so.  in  a  day.  *a 
Interral  oT  perfect  meDlnl  and  physical  harmony.  Great  revelatioti. 
Had  had  nothini;  like  it  for  years.  New  bone!  But  each  lime  I 
dropped  back,  seemed  as  bad  as  ever.  Bui  slowly  the  harmonioua 
scMont  leuKtbencdand  became  a  little  more  frequent.  Uettau  to  watcb 
my  own  mental  processes  aitil  sciiuences,  and  iiitercitcd  tiiywK  in  the 
literatnreof  the  subject  and  the  expcrteucesr^l  others.  Gained  grudaal 
command.  Old  and  new  thought  iu  conflict  within,  plainly  icit  and 
thorouichly  diagnosed.  Took  some  treatments  off  and  on  (or  two 
years,  hut  growingly,  the  greater  normality  of  self-healing  dawned 
upon  nic.  Increasingly  learned  lovaiKjuisb  discardantanddeprcuiDC 
thoughts.  The  beanty  and  immense  importance  of  this  principle  01 
this  practical  idealism  seemetl  to  me  a  discovery — a  truth  beyond 
value.  I  intuitively  became  Iboroughty  idealistic  and  optimistic. 
I  imlixml  that  the  whole  world  is  suaering,  exactly  at  I  had  done, 
tluniEh  ina  less  degree.  Knowledge  of  the  creative  power  of  thou|[tit 
■tood  before  me  as  the  one  great  truth  needed  to  cure  the  woes  of  the 
world.  But  the  supcrtiaturalism  of  the  church  and  the  itiMterialisra 
of  science  made  and  still  make  both  hostile  to  such  a  philosophy. 
A  feeling  of  at-one-ment  with  the  Universal  Goodness,  may  beaystem- 
aticslly  cultivated  and  may  be  depended  upon  to  displace  all  oppo- 
sites.  I  became  convinced  that  these  thing?  are  law,  as  exact  as  any 
law  of  physics  or  chemidlrT.  Other  experiences  abundantly  confirmed 
my  own. 

For  SIX  years  past  I  have  taken  no  medicine,  and  not  been  confined 
to  my  loo'm  for  an  hour.  Temporarily.  lomctimcs  some  of  the  old 
•cars  or  slight  remnant*  o(  old  chronic  condltionii  appear,  but  they 

five  me  no  appteheosion,  and  under  the  law  are  easily  vanqui*bed. 
have  more  solid  enjoyment  now  in  one  rear,  than  in  the  thirty  yeara 
from  the  time  I  was  26  until  I  was  50.  ^be  "  Spirit  of  Truth  "  it  A 
natural,  lanful,  and  veritable  teacher.  The  importance  to  the  world 
o(  the  harucssing  of  electrical  forces,  is  infantile  and  puny,  compared 
with  the  Intelligent  utiliution  of  the  power  of  thinking  according 
to  law. 

v..  3S- 
Deak  Sir: 

myairydispositiouand  sanguine  temperament  Gads  mmtKl 

analysis  and  descriptive  retrospcctiou  very  irksome. 

Two  years  ago  I  was  lirtt  interested  ou  my  own  account  in  Mental 

Healing In  receiving  both  abtent  anil   prcMUt  Rtlcnl  ireat- 

tnent  (after  1  believed  in  the  possibility  of  another's  thought  afiecting 
mc.  if  they  willed  it  and  I  aet  np  so  harrier)  1  was  conscious  of  tbrilli 
mnning  op  and  down  the  body.  The  first  trcatmeuts  before  I  believed, 
made  do  conscious  impresjion  on  the  body,  but  I  wdi  restored  to  my 
normal  buoyancy  of  splTil,  The  hiidily  ache  did  not  begin  to  yield 
until  6ve  or  six  montbs  afterward,  when  I  began  to  try  to  help  myielf 
by  saying  and  trying  to  feel  that  I  loved  everybody.    I  hod  tor  years 
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been  tlecjilj'  iMcntful  toward  one  person  kn<l  considered  my  final  nvr- 
vou>  bmkdowD  tbrcc  vfars  ago  (*ix  monthB  dnratioc)  mniji  aggim- 
vated  hy  tlic  phyticmii  employed.  A»  I  t:<*i"ed  cottlrol  orar  mjr 
rcAeulDicDt  through  Anto-SagKestion  and  help  fTam  the  healer  t  began 
to  lose  the  pbyiical  ache Had  no  ■cliool  IrainiiiR  in  psychol- 
ogy, nor  chitrcb  tiniuiog  which  tatliflcd  snythitig  higher  than  my 
MSteot  the  lesthetic. 

Have  led  the  EpUcopal  Church,  ai  no  creeds  satiify  me.  I  worahip 
God  by  cnltlvatiUK  the  friill*  o(  the  Spirit  nud  hy  daily  aspiration 
toirard*  "whatsoeTCt  things  are  true,  honeal,  jnsl,  pare,  lovely,  and  of 

good  report." The  &r>t  intimation  of  the  power  of  thought 

over  the  body  waa  given  me  by  a  Ccmiiin  physician  whose  prascriptioas 
of  iron  and  mineral  water  did  no  permanent  good.  One  day  afttr 
observing  nic  closely,  be  aaid  "Kuard  your  thoughts  Praulein."  .  .  .  . 
It  bas  taken  eight  years  (or  thiit  «ced  to  fructify.  I  could  never  for- 
get that  icntencc.  After  I  broke  down,  in  my  33rd  rear,  and  began  to 
pall  up,  I  was  recommended  to  read  some  of  the  beat  works  on  this 
subject. 

These  settled  my  belief  that  one  can  become  physically,  mentally, 
morally,  what  they  sincerelT  desire  and  will  to.  Intense  desire  and 
eouccDtrated  thought  will  draw  out  of  the  invisible  into  the  visible 
In  music  [I  spent  eight  hard,  weary  years  in  LeipEig),  in  ora- 
tory, in  psycho- physical  culture,  the  highest,  noblest,  purest,  has  been 
drawn  to  me  through  the  law  of  vibration.  .  .  . 

.\s  for  education,  I  was  in  and  out  of  dozens  of  boarding  schools, 
from  life  in  British  Guiana,  Ireland,  Prance,  and  New  England,  until 
twenty-one  years  of  age;  s  foe  to  l>ook  knowlrdgc.  ami  a  lover  of  mn- 
niog,  dancing,  swineing— anything  that  necessitated  air. 

Tnis  has  been  explained  since  readiug  xodiacal  books— as  I  was  born 
ofl  the  cusp  between  Gemini  and  Cancer,  my  eArlh  sign  bein^  Saglita- 
rios.  Science,  art,  and  spiritual  development,  are  all  that  life  bold! 
lor  me.     Pacta,  reason,  judgment,  do  not  attract  me- 

Sincerely  yours, ■ 

P.,  iB.  NervouB  prostration,  showing  itself  through  physical  tx- 
lunnion,  lack  of  sleep,  tears,  and  suppressed  menstruation.  Physi- 
cally, bad  always  been  strong,  but  the  other  symptoms  had  always  been 
noticeable  from  previous  life  since  twelve  years  of  aj^e.  Much  uervoua- 
□ees  on  malernnl  side  of  family,  with  insanity  showing  itself  in  several 
members  of  second  ueucrutiim  before  me.  Had  taught  (or  eight  or  nine 
years  previous  lo  illness,  with  great  pleasure  though  it  was  largely  a 
necessity.  Teuipersment.  great  self-consciousnesa;  great  lock  of  triut- 
ing  to  the  interior  self  lor  action;  always  planuing  what  was  to  be  done, 
no  spont«aeit_j-  or  demonstration  of  the  affections.  Canse<|ucntly. 
great  contraction  throughout  the  organism.  Conscientious,  thorough, 
and  energetic.  No  interior  consciousness  as  a  fun'lamental  sntiport. 
Always  went  to  a  liberal  Unitarian  Church  hut  had  no  home  religious 
instruction  and  only  for  a  short  peTio<l  at  church.  Religion  was  ex- 
ternal, intellectual.  My  whole  life  wholly  of  the  bead,  very  little  of 
the  heart,  almost  oooe  consciously  of  tbe  soul.  This  last  I  considar 
the  true  cause  of  my  llluess. 

Maile  uo  improrement  under  a  prominent  M.  D.  Grew  distinctly 
worse  ot  sanitarium,  then  returned  home  under  care  of  an  M.  D. 
Grew  very  mucb  better,  bat  did  not  overcome  symptoms, except  tend- 
ency to  tears. 

At  desire  of  an  intimate  friend  went  to  Mrs.  A.  for  mcutal  treatment 
aflci  nine  month*  with  the  M.  I>. 

Went  to  Mrs.  A.  in  October.  Improved;  apparently  recovered.  In 
January  following,  felt  less  strong,  returned  to  Uer,  bnt  apparently 


453 


GODDAKD: 


TcceivFtl  no  help.  Had  no  contcioamcu  of  JDCominK  life,  as  h^d  bad 
Bt  e«rly  Ireiittiietit*.  KaowioK  no  other  r*»otir««  went  to  my  (otioer 
M.  I>.  again,  and  wai  then  tiCKcr  than  ever  hefuTc.  and  mor«  nearly 
on  the  TtiKC  of  iDsanity.  I  believe  if  any  one  vibtaiei  between  medl- 
cine  nod  tncnUl  healing,  there  i*  iio  pcrtiiaaeiit  cuic  (or  thrai  and  Utcy 
■r«  likely  to  haT«  an  anpavated  fonn  of  their  fonner  illneaa. 

Next  went  to  Mtu  It.,  Meotat  Healer,  who  bad  bronght  hack  to 
health  A  friend  who  bad  had  a  long  iUocu  like  my  own.  The  contraBt 
between  the  rcanlt  of  UUa  tnwtinent  and  that  from  Mn.  A.  lie*  lu  the 
(act  that  [  went  now  (torn  my  own  volition,  (eelin);  that  this  wai  mjr 
Uat  cfaaoce:  alto  1  felt  r  K^wtUr  atSnIty  for  Miu  K.  The  treatment* 
were  mof*  immediale  and  more  marked  in  their  interior  effects.  1  did 
not  make  fjrcai  physical  fains,  bnt  my  whole  iaterioi  nature  waa 
•haken  to  it*  core.'  Thp  physical  cScct  wan  to  make  me  «leepy,  and 
to  wast  to  keep  quiet  and  to  want  to  read  the  Bible,  which  I  had  acv«r 
cared  (or.  The  treatment*  were  daily,  hnlf  an  hour  Ionic,  with  my 
hand  in  hers  and  in  a  relaxed  |io<i:tinn,  m>  that  I  could  rest  Of  aleep 
a(terwards.  She  t^vc  no  direction*  excejyt  to  ml  afterwards,  sad 
take  more  interest  in  what  wbi  koioR  on  about  me,  and  break  up  old 
habits.  Very  soon  I  br;;ari  to  hHve  a  desire  to  lend  a  more  rcli;ctons 
life;  then  to  ace  that  all  life  was  in  mind,  surging  up  into  coutcious- 
ncu  of  my  faults. 

Since  that  time  t  have  taken  no  medicine  nor  been  under  n  doctor's. 
care.  Later,  felt  that  Miss  B.'s  trcatmenttt  were  too  itlmtiUtioKi 
though  really  encouraging  in  power  and  value.  To  rest  from  such 
inteutitT  of  menial  and  ipirituat  action  ha  it  prodneed,  I  went  South. 
Here  I  had  trcatuieut  from  Chri»tinn  Science.  Waa  always  consclona 
of  these  sbsent  treatments.  It  was  ui  if  a  current  of  electricity  was 
coming  Into  and  auftutint;  me.  It  wai  the  uimc  with  Mt*s  B.'i  treat- 
Bcot*  except  that  Mis«  B.'s  were  more  powerful. 

Felt  an  inward  charge  to  give  up  toe  treatments.  By  thii  tlm« 
nenralgin  had  left  me  and  I  liad  re>umed  Ihc  habit*  of  normal  life. 
An  imperfect  digestion  is  all  that  rcmniiied  of  the  old  illne»»,  For 
MTen  year*  hare  Deeu  able  to  care  [or  myiieU  by  this  thought  method. 

Wns  educated  in  public  schooli>:  filled  for  Harvard.     Taught. 

All  i»  God.  All  IS  good,  in  the  fact  that  all  Is  perpetuafevolutioa 
under  Divine  law.  we  reap  the  fruit*  of  oui  own  sowing.  Doctrint 
of  rciacai nation  secnit  to  me  probable. 

P.  47-  American.  I  iuberil  a  nervous  tempera siettt.  Icannever 
r*  we  HI  lie  r  the  time  wlicn  [  was  well  and  free  (ronpain;  still  I  worked, 
teaching  for  several  year*,  afterwards  dressmaking,  between  long  itu 
leTTnU  of  severe  sickneaa.  Whcu  37,  w«*  told  I  had  a  tumor  oud  its 
removal  was  necessary.  Accordingly  I  was  wnt  to  hospital  and  ova- 
riotomy was  performed.  Tubercles  were  also  found  and  removed. 
My  bowels  wcic  kept  open  two  years  and  kept  clean  by  means  of  in* 
KTted  pet'(oTat«l  tubes.  Then  they  «tre  allowed  to  heal.  This  wm 
considered  a  very  wonderful  piece  of  surgery.  But  my  courage  was 
marvetlouD,  for  1  was  buoyed  up  by  the  hope  of  being  perfectly  well. 
But  six  years  later  another  operation  for  Ghroid  Inmor  left  mc  with  no 
hope  of  recovery.  Spinal  neuralgia,  intestinal  indigestion,  and  worse 
than  all,  a  brain  incapable  of  any  mcmal  effort,  all  of  which  left  me 
in  a  deplorable  condition.  Was  rcla*e<l  admluion  to  the  hoxpitals 
tiecnusc  case  too  cbfonic.  Two  yea r»  ago  wa»  admitted  to  a  incntsi 
healing  home.  While  there,  was  consiaiitly  haunted  by  the  fear  that 
I  should  beditmissedoafncntable.  Thetrcatmeniawercnioally  silent, 
and  I  seemed  to  he  groping  in  tfaedark  onable  to  gratp  the  truth. 
After  (our  mouths  treatment  I  wa*  told  that  I  bad  sufficient  knowledge 
of  the  new  philosophy  to  heal  inyacK.  and  I  came  away  with  the  feel- 
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intc  thnt  1  wm  *eiit  because  iocunblc.  Siill  tbare  was  a  surt  in  the 
rit^i  Jircction  that  was  the  beginnine  of  a  new  life. 

Then  came  ■  year  of  severe  sirugKic  nlone.  1  hod  been  rcadiii}!  a 
book  on  the  nuliject,  ami  tried  to  follow  its  ilirectlona  a«  b««t  1  could. 
But  my  inind  was  io  bewildered  that  it  wuji  incapable  <rf  ivceplion.  I 
received  aoine  help.  Still  doubts,  fcnrs.  vacillattoa.  impatience  and 
worry  had  their  etiect,  sti<l  the  progreM  was  «)ow. 

Nearly  a  rear  n^o.  I  received  n  copy  of  a  Menial  Science  Joutoal. 
t  wrote  to  tile  editor.  She  inspired  sic  with  hope.  I  believed  she 
could  liclp  me  and  I  heKAH  to  take  ircatnictii*).  She  taught  me  bow 
to  relax  every  nerve  and  muscle  and  to  lean  lovingly  on  her  and  to 
txpect  a  realixalion  of  my  desires.  The  ticattccuts  have  been  wholly 
absent,  for  I  have  never  «ecn  her,  but  Iheir  eUect  upou  me  bait  been 
mHrvcIlaus. 

A  fixed  time  each  day  was  given  to  the  treatment*,  and  the  time 
ttrictly  adliereil  to.  The  first  recjuiremcnl  wn*  rclaxatioa,  the  •e«ond 
trust.  In  leaning  upon  her  in  this  relaxed  condition,  I  learned  to  lean 
upon  tbe  \:.L.  Within  myself.  The  progrcM  w&*  slow  (but  there  waa 
n  life  lime  of  we«kness  to  overcome)  tial  tbe  improvement  was  notice- 
able from  the  very  first  treatment. 

Two  strong  evidences  of  cute  ate:  inetcaacd  phy»ical  endurance 
and  greater  meinul  power.  Vcl  white  I  ftni  conscious  of  greater 
ftttciiglh   and  cleurer  perception,  I   cannot  conceive  ttie  time  m  any 

fierson's  life  when  there  would  be  iiolbing  to  overcome;  and  1  find  ft 
nil  as  necessary  to  hold  myself  receptive  lothc  teachiiigiiof  the  Grcxt 
Soul  as  at  first.  And  of  course  I  lean  more  and  more  upon  //s  guid- 
ance. Denials  have  little  weight  with  me.  My  strength  t*  iu  nmrm- 
ations.  While  I  think  that  health  is  after  all.  a  sccoodnry  considera- 
tion, I  know  it  miisl  follow  from  right  tbinkiiig  and  right  living. 
Love  fulfills  the  whole  taw  of  life.  .All  thing*  can  be  iiccomplisbcd 
through  this  mighty  force.     Kven  death  mu*t  yield  to  its  power. 

My  reading  oil  the  subject  lias  tiecn  limited,  partlj^  from  choice, 
partly  from  necessity.  Another's  opinion  cannot  be  mine.  I  listen  to 
the  liingdom  of  the  All  Within  me  for  the  wisdom  that  never  fails. 
This  i*  tbe  most  essential  thing  1  have  learned  iu  Mental  Science, 
and  this  has  the  grcnteat  influence  upon  my  life. 

There  are  niiltions  and  millioni  of  force*  awniting  our  reco^ition 
and  if  we  hold  ourselves  receptive  to  this  Truth,  there  is  no  limit  to 
OUT  growth.   1  should  *>y  to  all  "  Read  less,  lAink  aaA  firacti'ft  more." 

Sincerely,  

Dear  Sir  :  Three  years  ago  I  w^  qnite  ill  from  nervous  nrosira- 
tion,  and  a  tendency  to  fall  when  I  attempted  to  walk,  and  I  also  suf. 
fercd  from  au  abnormal  action  of  the  hcan,  and  other  eSects  of  an 
cxhauste<l  nervous  Hystrni.  l-'or  a  nun])>ei  of  years  1  hotl  been  unable 
to  sleep  without  quieting  mixturrs  of  some  iiort.  and  stronger  onea 
were  leaorted  to  as  the  nervous  system  became  weakened,  and  in*om- 
uia  got  the  better  of  me. 

As  a  result  of  these  physical  eoadillons,  my  mental  condition  wai 
deplorable — or  that  is  whnt  I  believed  at  thnt  time.  I  had  no  hope, 
and  was  burdened  day  ntid  nielit  witli  the  idea  of  contlnning  to  be  a 
burden  to  myself  ami  [o  my  fneutU.  Nntumlly  I  am  not  despondent, 
but  nervous  exhaustion  being  considered  hercditarv  in  my  family, 
and  my  physicians  giving  nie  little  encouragement,  1  *aw  no  uray  lo 
regain  health. 

I  tbonght  because  I  was  over  50  years  of  age,  that  I  wu  les*  likeljr 
to  recover  than  a  younger  person  under  similar  ccnditiou*.  I  did  not 
worry  about  business  affairs,  as  1  liavc  uo  business  occupation.  I  am 
an  American  with  liberal  views  regarding  religion,  always  having 
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believed  ia  Uie  fatliethooil  of  God  and  the  brotherhood  of  raaa;  no 
church  creed  beiDg  >o  broad  ns  my  own  loner  perception  of  Ood  nnd 
of  datT'.  conteqncatlv  I  am  cotincctcd  with  no  church. 

When  henlih  failed  and  faith  in  medicine  was  lo»l.  I  resorted  a«  a 
forlorn  hope  to  mental  treatment.  I  wax  received  oa  a  patient  bv  a 
mental  healer.  I  lemaJned  there  twelreweekft.  Themethod  was  verbal 
tUjCgestion  and  »ilent  treatment.  1  can  report  no  special  feeling  I  ex- 
perienced during  treatment,  only  I  hoped  I  would  receive  help. 

And  1  dill  receive  it.  After  a  few  weeks  I  was  able  to  sleep  well, 
And  I  took  np  life  again  with  courage  and  purpote.  T  have  continued 
to  Improve  siowl)*  bnt  lurely.  Tbe  verbal  inslruetions  I  received  have 
enabled  me  to  care  for  myaeU  since  leaving  the  home. 

I  thinV  there  was  nothi»K  in  my  school  education  that  bote  especially 
OH  the  lubjcct  of  spirttunl  science.     I  was  educated   in  the  common 

■choolft  of  my  native  town  of , .     1  never  studied  pajchology. 

I  have  read  some  philosophy,  and  much  Gctton. 

I  think  that  a  *tudy  in  toil  line,  wisely  selected  and  properly  ex- 
pounded, would,  if  introduced  into  the  schools,  be  of  inestimable  valut. 
Very  truly  youra,  

F.,  47-  Nenraithcnia,  brought  ou  by  exclusive  and  highly  nnwiM 
devMion  to  study  outaide  of  achool  houri,  at  a  preparation  for  teacU- 
Intc;  from  worry:  from  the  ab*>encv  of  ail  modes  of  cipresiion  except 
thronah  Icachintc;  withdrawal  from  the  society  of  my  friends;  knd 
from  insurTicicnt  motor  activity  of  any  tort. 

My  trouble  lasted  about  sii  months  before  I  undertook  mental  treat- 
ment, which  lasted  three  weeks.  The  only  feeling  I  had  wa*  hope  or 
desire  that  1  might  he  relieved  of  the  awful  setise  of  liurdeit  that  my 
•chool  work  laid  upon  me,  I  wa*  not  conscious  that  I  was  improvittg 
at  the  time.  Rut  I  gained  an  iucteaiiag  sense  of  the  stgiilricancc  Of 
certain  passages  of  (he  Bible.  I  then  went  to  the  waHhore.  where  I 
became  conscious  that  I  was  reiill^  much  better.  The  cure  has  been 
permanent.     That  is.  I  have  not  since  had  nervoua  trouble,  and  my 

f;eneral  health   is  fairly  good.     An  evldeacc  of  cni«  is  tliat  I  do  not 
ive  ia  fear  that  the  disease  may  return. 
1  am  not  so  coDvinced  that  mental  healing  Is  capable  of  caring  any 
disease  that  I  should  liave  teeourst  to  it  m  all  case*.     I  have,  since 
Bty  recovery,  had  a  physiciau  in  my  family. 

As  to  school.  1  am  convinced  that  the  soul  of  the  child  needs  more 
rvcognition  than  It  gets  in  the  schoolroom:  and  that  it  must  lie  nour- 
ished there  as  it  is  uol  now  nourished.  Nature  lessons  from  the  right 
point  of  view — revealing  the  inter-dependence  of  forms  of  life,  and 
poetry  wiiely  selected  and  taught  by  n  Irnty  sympatbeltc  teacher, 
will  do  much  to  lift  the  child  upon  a  higher  spiritual  plane. 
(University  education) 

Sincerely,  

I  was  a  conatant  tuSerer  for  fonrteen  years  and  treated  bv  a  doien 
physicians;  ovarisn  tumor  which  was  increasing  in  siie,  anil  with  no 
nope  eaccpt  by  a  sevcic  operation,  and  really  no  hope  then,  since  tb« 
complicotions  made  it  almost  suicidal  to  put  myself  into  the  bands  of 
the  surgeon. 

I  had  begun  teaching  at  i6.  and  at  14  was  a  total  wreck.  I  was  un- 
der treatment  by  Mcuisl  Science  ei^ht  mouths,  then  retnmed  home 
cured,  tlndcrtook  the  care  of  the  sick,  immediately,  and  for  eleven 
weeks  did  not  get  an  unbroken  night's  rest. 

Absent  treatments  weis  beneficial,  but  not  as  satisfactory  aa  the 
"present."     I  knew  the  time  that  I  was  to  receive  them. 

In  some  mpccts  I  noticed  impiovcnient  in  a  few  days,  but  had  se- 
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T«re  etniKRles  iritta  lauone  pain  and  at  one  time  was  xetj  low  tor  a 
number  of  hours.  Bach  time  I  went  dovru  came  up  atrongcr  than 
before. 

Hare  been  well  for  ci^bt  year*.  M7  diiipotitioii  i*  very  much 
clunged.  and  is  rery  noliccAble  to  my  near  lelatlve*. 

Gdacated  in  gills'  bonrdinic  scliool,  hnve  icad  much  biatory  and  good 
novels. 

F.  t  was  a  natural  ilndcnt.  edntsted  in  public  acboola  of  Maine,  (ol. 
lowed  by  two  years  at  Ml.  llolyolce  Seminary,  where  in  tryine  to  crowd 
four  years  into  tbree.  uiid  Ijcine  m  a  date  of  anxjoua  fctti,  »liKht  deaf- 
nesis  appeared,  beat  in  bod  and  throat  and  catarrbal  condition,  later, 
ol  whole  mucous  membrane.  Manv  pbyiictaa*.  bnt  only  temporary 
relief.  Two  mental  shocks  from  *uadcn  death  produced  almutrt  paral- 
ysis. Tried  Mind  Cure.  Slowly  I  was  led  to  believe  that  every  itaic 
of  mind  effected  the  body  cspnnding  and  conlractiDg  it.  and  10  cure, 
the  mental  state  had  to  be  cortected.  Improvemeiit  bct;au  at  once; 
bat  it  was  more  than  a  year  before  I  was  thoroughly  convinced  of  the 
tneiita!  cause  of  disease  and  my  own  body  well  renovated,  and  still 
the  deafncM  wb»  not  wholly  overcome. 

My  curccameby  being  educated  or  growing  into  their  way  of  think- 
ing. Since  then  we  have  never  used  ilrugs  in  onr  family.  There  has 
been  no  return  of  old  troubles.  Soma  fallurca  followed  the  eHorts  of 
these  healera. 

M.,  77.  Nervoaa.  Congrcgationalist.  American.  Mercantile  life. 
Disease  hereditary.  Eciema,  began  at  age  of  65.  Treated  by  prom- 
inent physicians.  Two  monthH  without  tnediclne,  then  Mental  Science. 
Absent  treatment  not  satisfactory.  Treated  two  months,  then  [rented 
self. 

Began  to  improve  In  two  weeks,  slowly  but  without  r«]ap«es.  Cure 
complete  in  tbtec  mouths.  Cured  two  years  three  months.  No  return 
of  eC(«ma,     Tumor  all  g«ne,  also  hernia  and  kidney  trouble. 

Belief  in  the  science  has  changed  my  nliole  courw  of  life,  teadtng 
my  mind  tomore  spiritual  thought,  quieting  my  nervoui  temperament , 
more  free  from  envy,  hate,  quick  temper,  and  more  free  from  anxiety. 
Think  basic  principles  should  be  liitro<luced  Into  our  schools  at  once. 
I  never  studied  psychology,  left  school  at  IJ. 

Voura  truly,  

Temperament.  uervona.saoKuinc;  age  about  45,  American;  occupa- 
tion, pinno-fortc  teaching:  religion,  liberal  thought. 

Hereditary  headaches  and  weak  dixestion,  then  after  the  bjrtb  of 
one  child,  at  .tS,  and  sub»eiiuciit  faoepltal  operation  for  laceration  of 
the  cervix,  there  was  a  i^raiiuul  brcek  down,  until  scarcely  any  organ 
o(  the  t>ody  was  in  a  normal  condition. 

Think  now  that  most  of  it  was  fear  and  worry.  Had  at  different 
times  lieeu  under  the  core  of  ii  diflereut  doctors.  Amongst  them 
[names  slipnxninent  physician*  of  New  York  and  Boston]  and  other 
local  physicinuB.  There  was  a  morbid  terror  of  cancer*,  and  an  ina- 
bility  to  cat  any  food  without  fearing  sick  headache,  which  waa  fre- 
quently of  48  hours' duration  and  sonictimes  occurred  three  times  a 
week.  Treatment  was  given  by  [«  mental  bealer]  of  IIONton,  by  silent 
suggestion,  and  wni  immediately  helpful.  1  hod  no  faith  in  the  treat- 
ment at  the  lime,  and  was  a  disbeliever  in  ibc  power  of  faith.  For 
three  years  I  have  cujoycd  the  best  of  health  and  expect  to  so  con* 
tinue.  The  effects  of  the  teachings  absorbed  have  been  moat  beueficiat 
in  changing  my  whole  disposition.  I  no  longer  worry,  can  keep  my 
temper,  and  am  growing  more  patient.  Therein,  I  firmly  believe,  lies 
the  wbole  care,  and  the  "  failures"  of  which  I  know  many,  arc  all 
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tmccable  to  lli«  wlsta  to  be  licalcd  witbout  being  williDg  to cliange  tlic 
tbongbta.  1  tliiok  I  might  write  of  Shy  ease*  penonally  Icnoini  to 
mc,  wbere  rccovciy  ha»  been  complete  and  lastlug. 

NdtbiiiK  in  my  acbool  cdacAtioo  bore  at  all  on  tbia  subiect.  Never 
reiu!  a  work  on  {Wycbology  nhtil  tbiec  years  ego.     Was  educated  at  • 

private  school,  ■ince  dt«continucd,  in .     Fitted  (or  eotlcge  lit 

t6,  but  waa  lU-bnired  from  entering  at  that  time  by  the  old  ideas  for- 
bidding a  woman  to  share  cducnlioa  with  ber  brother*.  HaTc 
read  almoM  everything  appenaininK  to  payehology  during  the  laat 
few  yearn,  ltd  eSect  is  marvellous.  It  opens  the  gateway  to  bealtb, 
bappinesi.  serenity,  advancement,  botb  spiritual  and  temporal ;  devcl- 
opeR  the  intcllcel,  ■bollthca  (ear  and  worry,  altcn  our  old  ideM  of 
Divinity,  and  gitea  ua  more  tbau  a  glimpse  into  a  future  atate  of  ex- 
isteDce. 

V.  41-     Americai).     UnitaclBo. 

Disease  of  spinal  cord  (lateral  sclerosis).  Given  ap  by  hospital 
anthoritics.asDot  likely  ever  to  walk  again.  The  dtteoac  accompanied 
nervous  pront ration,  hrotiffht  on  by  overwork  in  tcacblug. 

Greatly  depressed  :  mind  dwelling  on  wrak  atate  ana  wholly  ruled 
by  bodily  sensation*.  LcDmed  Mental  Science  and  improvement  b«- 
f>sn  at  once.  Attitude  of  mind  eiiilrely  changed.  Prom  dwcUlog  on 
wcahneas,  and  illness,  my  mind  waa  turned  toward  health  with  full 
expectation  of  reRainingit. 

Pound  i^ttux  help  in  the  munlal  atmosphere  of  thORe  about  me,  every 
onebelieriii^  m  my  recovery.  Left  my  heuler  after  about  four  montba. 
Since  then— winter  o[  iS^ — iny  general  health  has  been  excellent, 
tbongh  I  have  not  yet  regained  i-nlire  independence  in  walking.  Vac 
a  cone.  No  result  from  abseul  trealnient,  though  1  tried  toco-operate 
with  the  healer.  There  was  u  regular  appointment  a*  to  lime  of  tiie»e 
abaent  treatments.     Modern  tangiingea  and  psychology  otudicd. 

Tlie  following  personal  letter  is  from  &  promitietit  scholar, 
who  has  taught  in  both  Knglish  and  American  Universities  and 
is  a  recognized  authority  in  his  department. 

[  can  only  say  that  when   Miss came  to  stay  with  ua, 

my  eyes  were  in  n  very  bad  «tate.  Tliey  were  itillauied  anil  tbe  lids 
nannlated.  t  couUI  bordty  mnnnge  mydaily  work,  tosay  nothing  of 
MSS.and  the  like.  I  wns  wenriiiK  spectacle*,  aal  had  done  (or  years. 
00  account  o(  a  niaKorniation  in  ijie  left  eye. 

Under  Miss "s  treatment  my  eyes  got  wrll  like  magic;  t 

mvenptbe  glasses,  and  ina(cwdBys  wasall  right;  and  (or  two  years. 
It  1  remember  rightly,  I  did  not  use  the  gla«ses  again. 

Possibly  you  might  say  that  diacarding  the  glasses  operated  bene- 
ficially, lean  think  of  no  other  explanation  that  is  not  a  psychic 
one.  And  I  may  say,  for  myself,  I  am  Mtlsfied  with  the  paychic  cx- 
plauation. 

I  find  my  eyesight  at  present  is  growing  weaker,  especially  the  left 
eye,  and  I  doubt  whether  I  shall  do  much  morcdtflTicuIt  decipherment. 
Still  there  is  not  much  umiss,  and  I  thiuk  1  Still  retain  the  evideuce 

of  Miss 's  beneficial  treatment. 

Sincerely,  

(The  treatment  in  the  above  case  was  given  ten  or  twelve  year*  ago, 
this  letter  was  dated  Jan.  aS,  1898.) 
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The  forcgt^g  letters  arc  sufficient  to  give  the  reader  a  good 
idea  of  the  theofy  uid  pructk-u  of  Mental  Healiug.' 

We  may  take  Ibis  gpportunily  to  call  alti.-ntiun  to  one  fact, 
ofleu  misunderstood:  It  is  supposed  by  many  who  have  given 
no  special  aliention  to  the  sulyect,  that  those  mwn  whom  lhe»e 
methods  are  successful,  are  the  ignorant  or  superstitious,  or 
else  those  whose  diseases  are  imaginary. 

That  such  is  not  the  case,  is  evident  from  thcK  letters,  and 
will  coufitactly  appear  in  others  to  he  quoted  later,  Many  of 
these  people  are  college  bred,  nearly  all  show  that  they  are 
cultured  and  refined. 

As  to  their  diseases,  while  we  have  thought  best  to  omit 
names  of  physicians  and  institutions,  we  may  say  that  in  nearly 
all  cases  the  names  were  given,  and  were  physicians  in  good 
standing  ;  and  in  some  cases,  the  most  noted  specialists.  So 
thai  while  we  may  see  later  that  the  troubles  were  of  mental 
origin,  yet  they  n-ere  far  removed  from  what  is  ordinarily  un- 
derstood by  "imaginary," 

Such  cases  as  the  foregoing  are  suSdently  striking  to  arouse 
interest  in  mental  healing,  and  when  we  recall  Hint  they  are 
only  fair  examples  of  cases  that  are  being  reported  on  all  sides, 
we  cannot  wonder  that  the  uncritical  aie  continually  being  led 
to  believe  in  the  absolute  infallibility  ol  these  mcthoOs. 

Before  jumping  to  this  conclusion,  howe^'er,  it  is  necessary 
to  examine  critically  all  the  circum^jtauces  that  may  explain 
these  "miracles "  by  referring  them  to  recognized  laws.  We 
have  accordingly  examined  all  the  data  for  "  iutemal  evidence  " 
of  rational  explanation  on  the  basis  of  known  facts;  secondly 
we  have  searched  medical  literatiu'e  for,  first,  physical  conditions 
favoring  the  appearance  or  sudden  disappearance  of  disease, 
and  secondly  for  cases  of  "  miraculous  "  cures  in  general  med- 
ical practice.  We  have  found  much  that  tends  to  modify  any 
hasty  judgment  that  one  might  have  Ijcen  tempted  to  make. 

The  first  thing  to  be  mentioned  is  the  hysterical  diathesis. 
This  is  a  condition  fhr  more  prevalent  and  troublesome  than 
most  people  realize.  It  is  a  mental  state  without,  so  far  as  is 
known,  any  pathological  condition  behind  it.  It  is  a  form  of 
mental  alienation  cbaracierized,  as  KrafEt-Efaing  says,  by  great 
lability  and  emotional  prodigality.  It  is  perhaps  best  charac- 
terized as  a  condition  in  which  the  emotions  preponderate  over 
the  intellect  and  the  will.  The  disease  exists  in  all  degrees, 
&om  the  slightest  deviation  from  the  nonual  to  the  com- 
pletely insane.     There  are  no  pains  that  may  not  be  of  hysterical 

'Of  the  huDdteds  of  simitar  Utten,  each  one  interesting  •nd  io- 
Uructive.  that  wc  have  received,  Inck  of  ipacc  foibiits  more  tban  Uicsc 
few,  in  this  nrticle. 

Jol'R.NAi,— 9 


4S« 


CODDARD : 


origiD.  Diseases  of  the  joints  are  Aaitmg  the  most  commoa. 
Neunlgia  U  Ohea  of  hysterical  origin.  The  fhnctiooal  actions 
of  the  viscera  are  espedally  liable  to  derangemeiit  in  hysteria. 
Any  orfcan  may  be  afTected.  but  the  stomach  seems  lo  be  the 
favorite  one.  Not  infrequently  organic  disease  of  the  heart  is 
simulated,  there  being  palpitation  and  general  irregular  action 
of  this  organ. 

Not  arc  the  conditions  thtis  maoifested,  superficial  appear- 
ances merely.  They  frequently  baffle  the  most  skillful  physi- 
cians, for  a  time  at  least. 

It  is  impossible  to  tell  what  proportion  of  our  cases  belong 
to  this  class,  but  ilseenis  veo't^rtnin,  from  (heir  own  testimony, 
that  a  relatively  large  percentage  belong  here.  One  cannot 
read  far  in  the  records  of  cases  without  seeing  it  "between  the 
lines"  if  not  in  them. 

It  is  hardly  necessar)-  to  add  that  mental  science  is  just  the 
thing  for  these  people.  Dr.  Edes  thinlcs  it  well  (Shattuck 
Lecture,  1895,  p.  4S,)  "  to  look  the  fact  squarely  in  the  face 
that  some  persons  do  receive  great  benefit  from  some  of  these 
forms  of  treatment  who  have  failed  to  do  so  at  the  bands 
of  regular  and  skilled  practitioners." 

Without  doubt  the  differeut  schools  uf  mental  practice  have 
been  largely  rccriiilccl  from  this  class  of  patients. 

The  question  of  diagnosis,  although  of  great  importance  and 
having  received  ranch  attention  in  our  study,  need  only  be 
mentioned  here.  SufBcc  it  to  say  that  we  find  a  large  percentage 
of  cases  diagnosed  solely  by  the  patient  herself  or  her  interested 
neighbors.  (Comment  is  unnecessary-.  >  Many  others  prove 
to  have  been  the  victims  of  "Quacks."  Finally,  the  iMSt 
physicians  are  fallible.  And  no  one  knows  this  so  well  as  the 
physician  himself.  It  is  true  he  does  not  go  around  publishing 
his  ignorance  or  the  weakness  of  the  science  of  medicine,  he 
tmderslands  the  influence  of  mind  loo  well  to  do  that,  and  yet 
he  often  finds  himscll'  helpless  in  the  presence  of  symptoms  that 
be  cannot  uuderstaud. 

Meatal  healers  often  complain  that  the  regulars  will  never 
acknowledge  a  cure  by  mental  science,  of  cousumpiiou  or  any 
serious  caw,  but  always  take  refuge  in  wrong  diagnosis.  We 
ought  not  be  surprised  that  the  physician  takes  this  view  of  the 
case.  There  are  manifestly  three  (wssibilities — three  explana- 
tions of  any  such  event  as  the  cure.  e.  g. ,  of  cancer,  by  mental 
methods.  Either  the  Mental  Science  view  is  correct,  or  cancer 
)$  not  the  incurable  disease  that  it  is  regarded,  or  the  pbysiciao 
was  wrong  iu  his  diagnosis.  Clearly  men  will  difTer  as  to  which 
view  they  will  accept.  The  physician,  who  knows  the  whole 
histor>-.  the  physiology  and  etiology  of  cancer,  who  has  seen 
every  kind  of  remedy  tried  including  divine  liealiug,  without 
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Access;  is  the  first  to  admit  bis  mistake  when  be  sees  tbe 
disease  that  he  thought  was  cancer,  cored.  He  caonot  do  any* 
thing  else,  and  he  would  do  the  same  if  his  own  remedies  had 
cured  the  disease. 

The  menial  scientist,  however,  again  complains,  and  with 
apparent  justice,  that  it  is  illogical  and  unscientific  for  the 
doctor  of  medicine  to  make  au  arhitrary  classification  and  de- 
clare all  diseases  incurable  which  he  has  been  unable  to  cure. 
And  when  a  new  claimant  for  therapeutic  honors  comes  into 
the  field,  he  rejects  it  on  the  liasis  of  the  old  detennination  that 
such  diseases  are  iucurable.  The  argument  is  good,  and  yet,  so 
long  as  the  physician  puts  himself  under  the  same  rule,  he  can- 
not be  accused  of  unfairness.  In  reality  his  procedure  is  the 
only  possible  one.  Any  other  would  lead  to  inextricable  con- 
fusion. 

We  must  act  on  the  basis  of  what  is  most  probable;  and  in 
this,  Mental  Science  stands  on  the  same  ground  as  any  drug. 
Whenever  any  remedy,  be  it  drug  or  idea,  is  shown  to  cure 
cancer  oftener  than  the  law  of  chance  will  allow  spontaneous 
cure  or  wrong  diagnosis,  then  and  not  until  then  will  it  be 
accepted  as  a  specific  for  that  disease. 

We  have  thus  tried  to  show  that  the  question  of  diagnosis 
must  always  be  considered,  and  can  never  be  settled.  Cures 
based  on  tbe  patient's  own  diagnosis, or  that  of  a  quack  doctor,  are 
of  no  value.  Those  based  upon  tbe  diagnosis  of  a  regular  physi- 
cian may  have  all  values,  from  verj'  small  to  ver>'  great.  They 
cannot  t>e  valueless,  since  we  all  rely  upon  the  judgment  of  these 
men,  and  if  Mental  Science  will  cure  what  the  doctor  of  medi- 
cine has  called  a  fatal  malady,  we  will  have  Mental  Science 
whether  the  dwctor  of  medicine  was  right  or  wrong.  Neither 
can  Mental  Science  be  established  on  tbe  authority  of  any  sin- 
gle physician,  however  great  the  presumption  may  be  that  his 
diagnosis  was  correct.  Only  the  cumulative  evidence  of  a  great 
many  cases  can  constitute  a  demonstration. 

Sponlaneuus  cures  of  all  kinds  of  diseases  are  recognised  by 
physicians.  Spontaneous  cure  of  consumption  is  not  infre- 
quent. The  nature  of  cancer  makes  such  an  event  possible, 
and  it  has  been  claimed,  though  most  authorities  say  they  have 
never  seen  such,  and  they  rather  doubt  the  evidence  for  it. 

The  sudden  appearance  and  equally  sudden  disappearance  of 
non-malignant  tumors  is  a  fact  of  such  common  occurrence  as 
to  excite  no  snprtse  in  tbe  minds  of  physicians. 

J,  William  White,  M.  D..  of  Philadelphia,  in  an  article  en- 
titled "  The  Supposed  Curative  Effects  of  Surgical  Operations 
Per  Se"[Annats  of  Surgery,  A»g.  and  Sept.,  1891,)  has  shown 
that  many  diseases  have  been  cured  by  toe  "  reaction  of  tran- 
matism"  due  to  the  simple  preliminary  cutting;  the  inteoi 
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operatioD  having  been  given  up  on  ticcouiit  of  the  conditions 
found,  rendering  such  operation  impracticable. 

Dr.  White  .«ays  of  his  cases  "  I  have  not  intende<l  to  include 
in  this  article  any  extended  cases  in  which  the  disease  is  purely 
imaginar>',  though  the  field  that  would  be  opened  up  in  this 
direction  would  be  very  fruitful,"     (p.  173.) 

(p.  174.)  "  In  seeking  for  a  reasonable  explanation  of  the  pbe- 
noinena  observed  tu  tlie  preceding  cases,  four  influences  are 
noted:  1.  Anccsthcsia.  3.  Psychial  influence.  3.  Relief  from  ten- 
sion.    4.  Reflex  action  or  the  *  reaction  of  traumatism.'  " 

Upon  experiment,  nniestheiiia  was  found  to  have  either  no 
effect,  or  else  an  injurious  one. 

On  the  question  of  psychical  influence,  he  says  "(n  so  far  as 
any  case  is  of  hystericul  or  imaginational  origin,  its  cure  by  a 
powerful  mental  impression  is  easily  understood.  But  only  a 
small  proportion  of  uiy  caseit  were  of  this  character,  if  the 
reporters  may  be  believed." 

"  In  so  far  as  clinical  experience  goes  it  would  appear  that  all 
kinds  of  tubercular  iicHtonitis  have  undergone  resolution  after 
abdominal  section  and  consequently  that  they  are  all  curable." 

William  Goodell,  Philadelphia,  March  37,  1891,  says: 
I  liavc  liad  two  cane*  of  flbroiil  tnmon  of  the  wo|ia)i  aa  lar^  aa 
the  adult  head,  dwindle  down  aliuoit  to  on  inappreciable  *itc  after  an 
ciplotalorj  iDci»iop.  In  each  caac  the  object  of  the  Operation  waa 
the  reiiMval  of  the  ovarte*.  But  Iber  laj  behlad  a  uciivenaUy  ad- 
bercDt  tumor  and  could  not  be  touched. 

Joseph  T.  Johnson,  Washington,  D.  C,  March  34,  1891, 
says: 

I  liavc  opened  the  abdomen  in  two  coaea  vben  I  did  not  kaow  what 
was  the  tnsttcr.  nad  don't  oow.  but  the  jialiciila  both  got  (.'ompletely 
well.  Otic  appeared  lo  be  inBli);uant,  and  for  that  leaaon,  upon  tbcad- 
TKc  o(  all  prcaeDl.  I  nbaudoacd  the  operation  and  told  her  huabaod 
I  tiioaeht  •()«  wottid  die.  She  got  well  and  hsa  since  had  a  babj'  and 
»  DOW  in  gtMd  health. 

H.  J.  Boldt,  New  York.  March  9,  1891,  writes: 

A  young  woman  complained  of  uiofit  in  tense  pain  in  left  ovary.  She 
really  was  in  agony.  'This  coutiaaed  ncrctul  week*.  She  loit  flesh, 
ma  bedridden,  lemperaiurc  tot  to  103,  could  not  be  tottched  iu  the 
oraiiSD  or  hypogastric  region  without  a  acream. 

On  opeain^  the  abdomen,  abaolntely  nothing  was  found  to  account 
(or  the  oyniptomii.  She  was  merely  waahed  out  and  tewed  up  again. 
Recover}-  tn  every  reipcct  wna  prompt  and  perfect. 

Another  class  of  cases  that  is  often  quoted  as  among  the 
most  startling,  has  to  do  with  muscular  functions.  These  are 
the  inability  to  wolk,  from  various  causes,  such  as  one  leg  short, 
paralysis,  sprain,  etc..  etc.  Dr.  Dowic  prays  with  these  people, 
lelb  them  to  walk  and  they  obey,  much  to  the  surprise  of  all, 
and  to  the  glory  of  God  as  they  devoutly  believe. 
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But  such  ph«nonietia  are  not  unknown  to  the  medical  pro- 
fessiou.  Dr.  Henry  LJug  Taylor  has  made  a  spccialit)'  of  such 
cases,  and  achieved  results  as  suprisiug  as  any  reported  by 
Divine  Healing.  He  explains  bis  method  and  gives  illustrative 
cases  in  an  article  which  he  entitles.  "Hygiene  of  ReRex  Ac- 
tion." {Journal  of  Mental  and  Nervous  Diseases,  March.  1S8S.) 
The  following  parallel  cases  will  show  the  general  plan. 
Out  of  a  great  number  of  cases  of  cure  by  Diviue  Healing  we 
must  restrict  ourselves  lo  three. 

M.,  iS.  DisesMil  thiKli  bone  nineteen  moutlis.  Aiiit>uution  or- 
drreil.  Healed  instantly.  In  thre«  minute*  vraa  walkinfc  nptdlj 
around  the  bnll. 

M.,  .|o.  Lame  in  one  leg;  parslyti*.  resulting  (rotu  •  fall  of  fortv 
t«et.  A  familiar  light  in  streets  of  Maus6eld,  Ohio,  wheeling  himself 
in  ht>  chair.  Aftct  one  week  at  D.'a  he  thccnawnj  hiscmtcheii.  Hla 
limbs  arc  not  quite  straight  yet,  but  is  confident  ibey  will  hecouie  so. 
Two  joints  o(  »piue  were  caved  in;  are  now  coming  back  into  place. 

This  Bccouni  was  given  in  the  paper  in  (own  where  he  waa  well 
known  ami  wits  i;iveii  as  an  occvptco  fact. 

P.,  19.  Paralysis  of  right  leg  from  knee  down;  no  feeling  inil;  much 
withered:  one  and  oue-half  iuchea  short.  IIccl  cord  had  Decn  cnt  by 
tnrgeon  and  lacked  an  inch  of  meeting.  Dr.  Uowie  performed  the 
ceremony  o(  "laying  on  of  bands"  and  prayed.  When  he  laid  hia 
bands  on  my  leg,  as  he  mored  them  down  towards  my  foot,  I 
could  (eel  tile  blood  trickling  Into  the  veins  quite  distinctly,  and 
when  he  had  reached  the  toes  of  my  foot  I  had  perfect  sensation. 
He  hnd  K'^ntly  palled  my  leg  during  bis  prayer,  and  my  'eg  at  once 
lengthened  to  an  eqaalily  witli  my  left  teg,  in  fact  tt  was  )ust  h  verv 
little  longer,  and  so  it  remains.  Heel  (.'or<l  was  instantly  uniteil. 
Five  day*  later,  walked  ten  milei  without  fatigue.  L«g  has  grown  to 
Dearly  ihe  siic  of  the  other. 

Compare  these  with  the  following  mental  cases  treated  by 
Dr.  Taylor:  {op.  ctl.,  p.  138.) 

M.,  38.  Salfered  three  months  from  sprained  ankle,  paio  and  dlu> 
bility;  could  not  walk.  Diagnosed  as  "disturbed  reflexes."  Began 
education  of  reflexes,  and  was  dischafKed  cured  in  six  days:  locomo- 
tion entirely  normal.  Eight  uiontlis  afterward,  reported  sttll  perfectly 
well. 

v.,  50.  Turned  ankle  two  years  previously,  by  stepping  o,;  oran^ 
peel.  Pain,  swelllnK.  and  disability.  Had  been  worse  during  Inst  six 
motitbs.  When  induced  to  move  ankle,  said  she  had  never  tried  be- 
fore and  did  not  know  she  could.  Crutche*  were  thrown  away,  mai] 
in  a  week  she  said  she  did  Dot  know  she  had  an  ankle.     Entirely  cured. 

M..  17.  Athlete.  Left  knee  had  given  out  while  tramping  in  Ger- 
many, six  months  previously.  Limped  and  thought  knee  was  swelled 
Bad  used  a  crutch  and  cane  for  ten  weeks.  Was  energetic  and 
ashamed  of  holibliug.  The  caae  was  diagnosed  as  "limb  suHcring 
from  disuse."  Was  made  to  stand  up  and  bc«r  weight  on  both  feet. 
Inside  of  five  minutes  was  walking  Bround  the  table  without  aatUt- 
aoce;  went  out  on  street  and  up  front  steps;  at  end  o(  fifteen  mloutes 
he  walked  without  a  limp.  Ifla  family  were  bewildered.  Kever  bod 
any  trouble  afterwards,  and  played  on  the  Harvard  (oot'liall  team 
Thanksgiving,  1887.  _ 

P.,  II.  Spinal  trouble.  Brought  to  office  in  a  chair.  It  vrxi  per- 
leetly  evident  that  the  entire  family  Including  patient  were  intently 
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mtcbtDf:  (or  the  devcloinnent  of  expected  ij-mptoo!).  DJnj^oiii  wa* 
Biaile  of'reSex  debility,  thv  efiect  of  too  much  mother,"  Oii  th« 
niDth  daj  >bc  walked  two  milcH,  and  the  iient  day  walked  up  Kairs. 

VounK  Wy.  Pott's  dlwaM;  plttiter  jacket;  great  paia.  In  spite  of 
lemonnl ranee*  o(  parent*,  jacket  wiu  removed  and  exerciite  givea. 
Weul  home  in  two  montliK  tn  fair  health  ami  much  relieved.  L«ter, 
retapncd. 

P.,  54<  Bed  aud  wheel  chair  lor  seventeen  Fear*.  Thai  Ihtii  patient 
wa*  walkinn  wilbiii  a  /ftv  days  unA  JiDprovtd  steadily  in  ull  respect*, 
is  due  targel)'  to  tier  owu  iotelliKcDt  and  bcutj  co-operation,  once  the 
condition  m*  espUioed  to  her. 

These  cases  are  sq  strikingly  similar  to  a  large  class  of  the 
Dowie  cases,  that  oiie  canuot  doubt  that  while  the  mental  cle- 
ment is  the  chief  feature  in  ihem  both,  yet  Dr.  Taylor  would 
have  been  just  as  successful  with  Dowic's  cases  as  he  was  with 
his  own. 

Aitealion  is  also  called  to  the  great  liability  to  eiror  in  re- 
porting cases.  However  good  the  intention,  most  people  will 
forget  some  part  of  the  facts.  The  way  in  which  people  under- 
stand or  repeat  what  "the  doctor  said"  i»  itomctimcs  amusing 
and  often  provoking  to  the  doctors. 

POSITIVH  ThSTIMONV  TO   THE   iNFltTttNCH  OF   MiND   IN 
DISUA8S. 

In  the  preceding  section  we  have  attempted  to  give  a  fair 
statement  of  all  the  objections  that  can  be  raised  to  Ibc  evidence 
upon  which  the  menial  control  of  disease  is  supposed  to  rest. 
In  the  present  section  we  shall  sum  up  the  arguments  on  the 
other  side,  and  show  the  valid  arguments  in  fevor  of  this  in- 
fluence. 

We  may  recall  first,  the  great  place  that  is  actually  conceded 
to  mental  influence  in  disease,  by  the  popular  mind.  That 
sickness  is  often  caused  and  cured  by  emotional  states:  as  fear, 
gikf,  etc.,  is  a  matter  of  common  experieucc.  In  every  well 
regulated  »ck  room,  great  care  is  taken  to  fiituish  the  patient 
with  pleasant  and  agreeable  surroundings,  because  they  help 
toward  convalescence,  and  to  shut  out  the  opposite  conditions, 
bccAOse  they  hinder. 

Dr.  Tukes's  two  volumes  on  "The  Influence  of  Mind  on 
Body,"  contains  a  valuable  collection  of  these  occurrences. 

Perhaps  the  same  argument  will  be  urged  by  the  unconvinced 
against  the  practice  of  mental  therapeutics,  that  is  used  by 
telepathists.  when  one  demands  experimental  proof,  namely, 
tlut  it  is  a  force  that  works  spontaneously,  and  cannot  be  har- 
nessed into  experimental  methods.  The  ver>-  act  of  trying  to 
observe  it  dissipates  it,  like  the  introspective  study  of  an 
emotion. 

As  a  matter  of  fact,  faoweTcr,  we  have  abundant  expcri- 
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mental  proof  of  tbe  value  of  mental  practice  for  the  cure  of 
disease. 

In  spite  of  the  severe  criticism  that  we  have  made  of  reports 
of  cure,  there  still  remains  a  vast  amount  of  material,  tthowing 
a  powerful  influence  of  the  mind  in  disease.  Many  cases  are 
of  diseases  thai  have  been  diaguo.'^d  and  treated  by  the  best 
physicians  of  the  country*  or  which  prominent  hospitals  have 
tried  their  hand  at  curing,  but  without  success.  People  of  cul- 
ture and  e<lucation  have  been  treated  by  this  method  with  satis- 
factory results.  Diseases  of  long  standing  have  been  amelio- 
rated and  even  cured. 

The  numerous  instances  of  temporary  arrest  of  the  disease, 
while  not  showing  power  to  cure,  yet  exhibit  a  wonderful  power 
of  snme  snrt. 

Similarly,  the  cases  where  disease  is  cured  in  one  part  but 
breaks  out  in  auother  part  of  the  body,  clearly  prove  the  great 
power  of  mind,  although  they  also  show  that  the  power  is  not 
unlimited.  The  most  striking  case  of  this,  is  the  instance 
of  the  man  who  was  healed  of  gangrene  in  the  foot  but  died 
later  of  the  same  disease  located  in  the  eye. 

We  have  traced  the  mental  element  through  primitive  medi- 
cine, and  Folic  medicine  of  to-day,  patent  medicine  and  witch- 
craft. We  are  convinced  that  it  is  impossible  to  account  for  the 
existence  of  these  practices,  if  they  did  not  cure  disease,  and 
that  if  they  cured  disease,  it  must  have  been  the  mental  element 
that  was  ^eciive.  The  same  argument  applies  to  these  modem 
schools  of  mental  therapeutics — Divine  Healing  and  Christian 
Science.  It  is  hadly  conceivable  that  the  large  body  of  intelli- 
gent people  who  comprise  the  hotly  known  distinctively  as 
Mental  Scientists  could  continue  to  exist,  if  the  whole  thing 
were  a  delusion.  It  is  not  a  thing  of  a  day;  it  is  not  confined 
to  a  few;  it  is  not  local.  It  is  true  that  many  failures  are 
recorded,  but  thai  only  adds  to  the  argument.  There  must  be 
many  and  striking  successes  to  counterbalance  the  failures, 
otherwise  the  failures  would  have  ended  the  delusion. 

The  testimony  of  regular  physicians  to  the  efficacy  and 
remarkable  results  of  mental  irealmcnt  is  strong  evidence  of  its 
value.  The  admission  that  they  use  it  in  some  form  is  a  further 
corroboration  of  the  view  that  it  is  efficient.  A  few  instances 
out  of  the  many  that  have  been  coUccied.  and  the  innumerable 
quantity  that  might  be  collected,  are  here  appended. 

One  of  the  most  promineut  physicians  of  New  York  city 
prescribed  salt  water  for  a  nervous  affection  that  had  defied  all 
other  treatment.  His  directions  were:  "Take  15  drops,  and 
be  careful  not  to  take  au  overdose  or  it  might  pro\'e  fatal ; 
and  be  sure  to  take  it  regularly."  The  patient  rapidly  re- 
covered. 
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A  certain  drug:gist  told  the  writer  that  he  put  iip  a  prescrip- 
tion of  salt  water,  for  which  he  charged  $i ,  by  the  physician's 
difection.  the  physictau  explaining  that  uuless  the  patient  p«id 
a  high  price,  he  would  not  think  the  prescription  good  for  aoy- 
thing.     He  was  cured. 

An  interesting  illustration  of  the  effect  of  the  mind  in  causing 
discsse,  comes  from  a  very  prominent  Chicago  physician.  He 
writes  that  on  one  occasion,  he  was  very  much  interested  in  an 
important  case  that  was  referred  to  him.  aflcr  failure  by  other 
physicians.  He  was  inteusely  anxious  to  succeed.  He  discov- 
ered symptoms  which  liad  been  overlooked  by  the  others,  of 
duodenal  catarrh.  He  lay  down  on  the  couch  in  the  evening, 
to  read  a  recent  work  on  the  subject.  He  fell  a&leep  from  sheer 
exhau-ttion,  hi.s  mind  "  full  of  the  pathology,  symptomatology, 
etiology  and  treatment  of  such  conditions."  He  awoke  in  two 
hours  wiili  an  inUnse  duodenal  eatarrh,  that  lasted  sn-eral  days 
before  he  could  get  it  under  control. 

FAILtTlES   m  TBH   PBACTICK  OF    MSNTAL   ThKRAI'SUTICS. 

In  the  foregoing  pages  we  have  said  little  about  failures 
in  any  of  the  different  methods. 

It  becomes  necessary,  however,  in  our  study  of  the  question 
and  our  effort  to  reconcile  the  diffcienl  practices,  or  find  the  law 
underlying  them  all,  to  consider  the  cases  where  they  fail  as 
well  as  those  in  which  they  succeed. 

The  ratio  of  successes  to  failure  is  ini[)Ossible  to  determine, 
for  part  of  the  healers  do  not  admit  that  Ihcy  ever  fail,  and 
nearly  all  refuse  to  keep  any  record  of  failures.  On  the  other 
band,  hypnotists  restrict  themselves  at  the  start,  and  only  use 
hypnotism  in  certain  cases ;  of  these  they  keep  a  careful  record 
both  of  succes-ses  and  failures. 

That  failures  are  numerous  is  the  common  belief,  and  is  un- 
doubtedly the  fact.  Indeed,  unless  materia  medico  is  growing 
correspondingly  impotent,  they  must  equal  the  failures  by  the 
old  methods,  since  there  is  no  change  in  the  death  rate  as  a 
whole  or  the  mortality  from  any  particular  diseases,  in  spite  of 
the  remarkable  growth  of  mental  practice  in  the  past  few  years. 

It  has  been  exceedingly  difficult  to  collect  records  of  failure, 
for  the  purposes  of  study,  since  not  only  do  the  healers  conceal 
their  failures,  but  people  who  have  tried  to  get  cured  by  mental 
methods  and  failed,  seem  to  regard  it  as  a  disgrace  or  at  least 
a  weakness,  and  will  not  report  their  experiences.  Nevertheless 
by  continued  effort  we  have  succeeded  in  finding  several  people 
who  looked  at  the  matter  from  a  broader  standpoint,  and  were 
quite  willing  to  submit  their  own  experiences  or  those  of  their 
patients  (in  the  case  of  healers)  for  what  they  will  show  of 
valTK  in  eloddating  the  law  of  taeotal  therapeutics. 
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Under  the  head  of  Divine  Healiag.  occur  man]'  fsilurcs,  and 
they  arc  usually  accounted  for  by  the  assertion  that  the  patient 
did  not  have  sufficient  faith.  Later  we  shall  see  in  what  sense 
this  is  true. 

Dr.  Dowte  reports  a  few  deaths  in  his  "  Home."  Mftuy  of 
the  patients  say  "  not  yet  healed,"  though  they  arc  stilt  hoping. 
Many  of  these  finally  give  up  in  despair. 

But  the  raost  conclusive  indication  of  the  extent  of  failure, 
conies  from  Dr.  Dowte's  own  statement.  He  say.s.  iu  a  certain 
issue  of  his  paper :  "I  pray  and  lay  my  hands  on  70.000  people 
in  a  year."  At  that  rate  he  would  have  prayed  witli  175,000  iu 
a}^  years.  But  in  the  2}^  years  immediately  preceding  this 
sutemeut,  he  report.s  only  700  cures.  The  conclusion  is  indis- 
putable that  only  a  small  portion  of  those  prnyed  with  are 
cured. 

Failures  by  the  Christian  Science  method  are  frequently 
brought  to  public  notice  by  the  courts,  when  parlies  are  cen- 
sured, fined  or  othern'Lse  punished  for  neglecting  to  employ  a 
regular  physician ,  but  trusting  to  Christian  Science  with  results 
fatal  to  their  fi-iends.  There  are  also  many  failures,  thai  do  not 
result  fatally,  and  so  do  not  get  into  the  papers.  The  patient 
simply  is  not  cured,  and  endures  his  disappointment  and  his 
ills  with  whatever  furlitude  he  can  command. 

The  following  statement  from  a  lady  of  culture,  experience, 
and  calm  and  unbiased  judgment,  is  valuable  and  interesting 
for  many  reasons.'  It  will  be  noted  that  it  comes  from  one 
who  is  neither  a  "healer"  nor  an  opponent  to  the  practice. 
She  has  all  the  interest  which  is  involved  in  a  mother's  desire 
for  the  welfare  of  her  daughter.  Yet  it  is  evident  thai  she 
has  not  gone  blindly  into  the  matter,  or  closed  her  eyes  to  facts 
as  they  have  come  in  evidence.  The  whole  tone  of  fairness, 
and  wise  discriminalioo,  is  refreshing,  and  makes  the  testimony 
of  extreme  and  unusual  value. 

It  is  as  follows; 

A  partially  successful  case,  was  that  of  my  daughter,  whose 
temperament  from  childhood  was  extremely  nervous.  For 
several  years  she  attended  a  denominatioual  school,  was  very 
religious,  and  wished  lo  enter  into  religious  worlc. 

At  about  the  age  of  33  she  was  very  sick  with  a  contagious 
disease.  [The  writer  also  meuiions  prominent  physicians  who 
treated  her.  at  this  time  and  also  later.] 

The  disease  left  her  with  blood  poisoning,  resulting  in  nervous 

'The  original  letter  was  very  complete  and  detailed,  written  with 
the  ulinoat  fieedom  Bad  con^dence  but  not  (or  publicatioa.  The  (o1> 
lowiug  cotidetisalioii  was  luadc  by  the  present  writer  and  submitted  to 
the  lady  tor  permission  to  pnblish,  which  permission  wa«  given.  ThU 
account*  for  its  present  form  and  the  abaeiice  of  soaie  detail*. 
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prostntion.      She  grew  worse  and  a  consultation  was  bcld. 

Dr.  pronounced  her  not  insane,  as  we  feared.     She  was 

scut  to [mentioning  one  of  the  most  valuable  medical 

insiltntions  in  the  country],  then  went  to  a  private  institution. 
It  was  nearly  a  year  before  she  came  home,  belter,  but  far  from 
well,  still  hysterical  and  hypochondriacal.  She  had  taken  oo 
medicine  (unless  a  simple  calmative)  for  a  long  time,  and  dis- 
continued that  on  coming  home.  Soon  after  her  return,  she 
heard  of  mind  cure,  and  wished  to  try  it.  She  improx'ed  some- 
what under  the  treatment  aud  afterwards  continued  it  under 
[mentiiHitng  one  of  the  most  experienced,  most  success- 
ful, and  best  Mental  Science  healers  in  practice.] 

I  thinlc  her  treatment  combined  all  the  methods  men- 
tioned. The  absent  had  the  least  effect.  In  those  cases  ap- 
pointments were  made  for  certain  hours.  Her  mind  was  pre- 
sumably occupied  with  peaceful  and  lofty  thoughts,  charity  and 
good-will  to  all  mankind.  Bitterness,  anger,  resentment.  ei*en 
towards  enemies,  must  not  be  eutettained  for  a  moment,  other- 
wise the  treatment  would  be  inefl'ectual. 

's  treatment  was  continued  regularly  for  about  six 

months,  afterwards  given  occasionally.  The  impiovemcnt  was 
slow  but  generally  steady.  The  next  summer  we  thought  the 
cure  complete.  The  strongest  evidence  of  the  cure  was  the 
taking  up  again  of  her  old  duties  and  interests  and  submitting  to 
suggestioi^s  and  advice.  The  moral  effects  of  the  science  were 
good,  the  tendency  being  to  make  one  rise  superior  to  all  the 
annoyances  and  even  the  trials  of  life, — in  short,  it  was  a  religion. 
Someiinies,  however,  this  idea  was  carried  too  far. 

I  attribute  the  apparent  success  at  first  to  the  fact  that  she 
was  taken  out  of  the  rut  into  which  she  had  fallen.  She  had 
become  a  hypochondriac,  and  her  physician  had  told  her  that 
sbe  could  help  herself  more  than  any  one  could  help  her.  It 
seemed  that  where  her  malady  was  imaginary,  the  "  Science  " 
helped  her,  but  where  it  was  real,  there  was  no  effect.  Her 
naturally  vigorous  constitution  asserted  itself  for  a  time,  but 
while  tlie  poisou  remains  in  her  blood  she  can  ne\'er  be  well. 

For  past  nine  years  she  has  continued  to  a  certain  extent  the 
same  treatment,  but  it  is  without  any  perceptible  effect,  or  at 
beat  only  a  negative  one — she  might  be  worse  without  it.  and 
probably  would,  for  her  faith  Is  undiminished,  and  she  abso- 
lutely refuses  to  consult  a  physician  for  any  ailment. 

The  literature  that  I  have  read  upon  this  subject  is  quite 
beyood  my  comprehension,  although  I  have  tried  earnestly  to 
understand  aud  believe  in  it.  I  recogni/e  much  that  is  beau* 
tiliil  and  helpful  in  its  teachings  and  l>elieve  they  might  be  used 
to  advantage  in  connection  with  medical  science  and  remedies. 
I  have  known  too  many  absurdities  claimed  for  it  and  too  many 
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fatalities  resulting  from  trusting  to  it  blindly,  to  have  entire 

faith  in  it.     Insl'tnce  the  case  of .    (Herelscitedu  tngic 

instance  of  death  under  this  treatment.) 

Neither  in  ni)'  school  education  or  in  that  of  my  children, 
was  anything  taught  bearing  upon  this  subject  nor  upon  any 
form  of  psychology. 

I  think  it  would  be  most  unwise  to  teach  such  subjects  to 
tfae  young,  at  least  until  further  knowledge  brings  them  into 
the  classof  exact  sciences.  There  is  so  much  delusion,  exagger- 
ation and  fraud  connected  with  these  subjects  as  to  make  it 
almost  impossible  for  e\-en  mature  minds  to  reach  the  simple 
truth,  and  there  is  too  much  of  real  importance  and  profit  to 
be  learned,  to  spend  lirae  uselessly. 

In  this  statement  I  do  not  mean  to  include  all  psycholog>-. 
Sincerely  yours.  —  '  ' 

There  is  abundant  evidence  that  this  letter  might  be  consid- 
ered practically  a  r^sum^  of  the  entire  mass  of  data  so  far  as 
the  points  covered.  The  experiences  here  recorded,  and  the 
conclusions  of  the  writer  are  strikingly  typical. 

But  just  now,  we  desire  to  point  out  a  few  of  the  noticeable 
points.  To  begin  with,  the  dangbter  was  "from  early  child- 
hood extremely  uervous  and  was  ver>*  religious."  These  arc 
the  most  favorable  conditions  for  the  successful  use  of  Mental 
Science.     This  is  admitted  by  all. 

3.  Her  Mental  Science  healer  was  one  who  stands  at  the 
very  lop  of  the  profession.  3.  Absent  treatment,  for  which  so 
mucb  is  claimed,  had  "  least  effect. "  This  absent  treatment 
was  by  appointment,  and  at  these  times  the  patient  put  herself 
into  the  proper  state  of  raiud  as  far  as  possible.  4.  It  was 
thought  for  a  time  that  the  cure  was  complete,  but  it  proved  to 
be  only  temporary.  The  temporary  cure  shows  that  the  patient 
received  the  teaching  and  profited  by  it.  Nothing  succeeds 
like  success;  yet,  in  ^ite  of  the  success  and  all  the  moral 
strength  that  comes  from  it,  there  was  a  relapse,  showing  that 
there  was  a  physical  condition  which  mental  methods,  uHaer  the 
most  favorabU  londiti&ni,  eculd  nst  reafk.  It  was  not  because 
the  patient  gave  up,  lost  faith,  and  refused  to  accept  the  teach- 
ing, For  nine  years  she  has  held  firm  to  the  faith,  with  no 
other  result  than  that  she  has  perhaps  been  kept  from  growing 
worse.     Could  any  more  complete  test  be  desired  ? 

The  mother's  statement  that  " '  where  the  malady  was  imagiD- 
ary,  the  treatment  was  helpful,  but  where  it  was  real,  it  bad 
no  effect,"  is  easily  in  agreement  with  Wuodt's  declaration 
(Human  and  Animal  Psychology,  pp.  333-4)  that  "  It  cannot 
be  denied  that  a  cautious  and  intelligent  use  of  suggestion 
[Mental  Science]  may  be  of  avail  for  the  temporary,  perhaps 
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even  for  the  pernianeut.  removal  of  dbeases  doc  to  the  functional 

dn'iingeinent  of  the  neiroiis  system But  it  is 

equally  undeniable  that  suggestion  is  in  the  long  ran  just  as 
ineffective  for  the  cure  of  ttLseasea  arising  from  some  palpable 
pathological  cause,  as  would  be  any  other  form  of  command 
to  the  patient  to  grow  well." 

By  far  the  l>est  data  wc  have  for  forming  an  idea  of  the  feil- 
ures  and  their  relation  to  the  cures,  is  the  following  record  of 
cases  treated  at  a  Mental  Science  Home.  This  institution  is 
under  broad-minded  and  philanthropic  managers  who  believe 
that  some  people  are  cured  by  this  method.  The  healer  in 
charge  is  an  intelligent  man  fully  imbued  with  the  principles 
of  Mental  Science,  but  also  full  of  the  true  scientific  spirit,  so 
that  he  has  regard  to  reiiulls  as  well  as  to  his  theory.  AU  cases 
■re  welcome  at  the  home,  and  all  receive  the  best  of  attention 
and  treatment.  They  stay  until  they  are  cured  or  discouraged 
or  the  healer  is  convince  that  they  cannot  be  further  benefited. 
No  pride  or  prejudice  seems  to  be  present  to  hide  the  facts. 
The  following  statement!!  are  clear  and  conci^;  accurate,  as 
far  as  the  healer  is  concerned.  Doubtless  many  of  them  are 
the  patient's  own  version  of  the  case,  while  many  are  the  diag- 
noses of  prominent  doctors  of  medicine  previous  to  the  patients 
coming  to  the  "  Home." 

It  will  be  seen  that  less  than  half  are  pronounced  cured  or  well, 
less  than  half  again  only  improved  to  a  greater  or  less  extent, 
while  quite  a  large  percentage  (about  isfo)  were  not  helped. 

The  same  di.-tea5e  is  sometimes  cured  and  sometimes  not 
bellied.  These  results  agree  remarkably  with  those  of  hypno- 
tism, and  altogether  we  belie\'e  are  fairly  representative  of 
what  would  be  found  if  we  could  get  a  careful  record  of  all  the 
cases  treated  by  all  the  differeut  mental  metliods. 

Miss  C.  Spinal  trouble,  epilepsy,  prolapsus  of  uterus,  and 
malaruil  chilU.     Cured. 

Miss  K.  Nervous  proi^ration,  neuralgia,  epjlepsy,  and  im- 
poverished blood.     Not  much  improved. 

Miss  B.  Ncr\'ous  dyspepsia,  hemorrhoids,  painful  menstru- 
ation, sleeplessness.     Improved. 

Miss  F.     Pneumonia.     Cured. 

Miss  S,     Scrofula  bunches.     Cured. 

Miss  C.  Sciatica,  neuralgia,  severe  headaches  and  nervous 
prostration.     Improved. 

Miss  A,     Congested  brain  and  spinal  trouble.     Improved. 

Miss  L.  Cough  resulting  from  pneumonia,  nervous  debility 
and  depression.     Improved. 

Miss  F.  General  debility,  me:ital  depression  and  eyesight 
impaired  from  inflammation  resulting  from  a  surgical  operation. 
Cured. 
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Mrs.     B.     Stones  in  the  bladder.     Grently  benefited. 

Mrs.  M.  Rheuuiati&in,  uterioe  trouble,  indigestion  and 
catarrh.     Grcai  improvement. 

Miss  W.     Spinal  trouble,  and  a  growth  in  side.     Cured. 

Miss  K.  Uterine  tumor  and  in  too  weakened  a  condition  to 
admit  of  an  operation.  Four  years  could  nol  speak  aloud  and 
two  years  could  not  even  whisper.  She  was  in  an  extremely 
nervous  and  weakened  condition.     A  complete  cnre. 

Miss  B.     Kidney  trouble  and  ncr\-ou5  prostration.     Cured. 

Mrs.  C.  Hyslcrical,  cau.sing  spasmodic  contraction  in  the 
throat  muscles,  preventing  her  swallowing  liquid  foods  with 
safety.     Cured. 

Mrs.  T.     Mental  and  physics!  troubles.     Fully  restored. 

Miss  F.  Impaired  eyesight,  had  worn  glasses  sixteen  years 
and  could  not  depend  upon  her  eyes  even  with  those.  She  left 
o5  glasses  and  her  eyes  were  cured. 

Miss  K.  Consumption.  Improved  for  a  few  weeks  then 
grew  worse. 

Miss  C.  Nervous  prostration,  dyspepsia,  and  painful  men- 
struation.     Cured. 

Miss  C.  Eruption  on  face  and  chest,  from  chicken  pox  live 
years  previously.     Cured. 

Miss  W.     Locomotor  ataxia.     Not  benefited. 

Mrs.  W.  Overwork,  back  strained  by  lifting,  was  unable  to 
sit  or  stand  without  great  suffering.     Cured. 

Mrs.  L.  Depression ;  little  improvement.  Constipation ; 
relieved . 

Mrs.  B.  Displacement  and  inflammation  of  uterus.  Fully 
regained  health. 

Miss  S.     Advanced  Brigbt's  disease.     Unsuccessful. 

Miss  H.  Neurasthenia  with  hysterical  symptoms;  was  never 
well.     Change  for  better. 

Miss  T.  Severe  headaches  from  sunstroke.  Very  much  im- 
proved. 

MissS.     Nervousness  and  headaches.     Unsatisfitctory. 

Mr.  A.  Mental  trouble,  unfitting  for  business  five  years. 
Greatly  improved. 

Mrs.  D,  Uterine  trouble,  hysteria  and  severe  depression. 
Is  well. 

Mrs.  T>.  Catarrh  of  bowels.  Rigid  diet  five  years ;  had 
spasms  from  changing  diet  and  was  unable  to  leave  room.  Eats 
any  reasonable  food  and  walks.     Improved. 

Miss  F.  Creeping  paralysis.  Stronger,  but  the  trembling 
not  improved. 

Mrs.  P.     Paralysis  of  right  side.      Very  little  improvement. 

Mrs.  S.     Nervous  prostration.     Marked  improvement. 

Miss  S.     An  overworked  teacher.     Rested  and  strong. 
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Mr».  P.  A  huiuor,  fuiid  to  be  incurtble.  aurine  trouble  and 
life-long  nen-ousuess.     Cured, 

MU.S  B.  Menial  trouble  and  lack  of  will  power.  Unsfttis* 
f&ctory. 

Miss  R.     Paralysis  or  loconiotor  ataxia.     Gained  strengtb. 

MissS.  Ovarian  troubli?.  ulcemtion  ofBtomacb  and  bowels, 
liver  in  au  atrophied  condition.     Cured. 

Miss  H.  Uterine  trouble,  dyspepsia  and  general  weakness. 
Cured. 

Miss  B.     Dyspepsia  and  hysteria.     Improved. 

Mrs,  F.  Scv-erc  case  of  constipation.  Uterine  trouble  and 
mild  form  of  insanity.  Cured  of  the  Grst,  much  improved  Id 
seooud,  and  left  us  very  hni>py. 

Mrs.  S.  Uterine  trouble,  constipation,  and  nervous  prostra- 
tion.    Very  much  improved. 

Mrs.  H.  As  severe  a  case  of  depression  as  we  ever  bad,  and 
nervous  prostration.  The  cloud  was  lifted  and  she  is  bright 
and  well.     Cured. 

Miss  D.     Nervous  proBtration.     Improved. 

Miss  U.  Uicnne  trouble  and  a  nervous  wreck.  Much  ben- 
efited. 

Miss  H.  Uterine  trouble,  constipation,  depression,  pain^I 
menstruations,  and  nervoos  prostration, — an  invalid  from  child- 
hood.    Greatly  benefited. 

Mrs.  P.     Cancer.     Unsuccessful. 

Mrs.  R.     Heart  trouble  and  dyspepsia.    Xot  much  improved. 

Miss  C.     Insanity.     Not  succetofiil, 

Mrs.  S.  Heart  trouble,  dyspepsia,  and  nerves  in  wretched 
condition. 

Mrs.  L.  A  tired  and  nervous  teacher.  Was  ready  for  work 
when  she  left  us. 

Mi»  G-     Painful  menstruation.     Greatly  relieved. 

Polypus  tumor  in  nose,  and  very  nervous.     Greatly 


Chronic  bay  fever.     Permanently  much  improved. 
Heart  trouble,  rheumatism,  and  deafness.     Unsat- 

Hysteria  and  insomnia.     Improved. 
Malaria  and  a  cough,  result  of  whooping  cough. 


Mr.  H. 
helped. 

Mrs,  C. 

MissC. 
is&ctory. 

Mrs.  G. 

B.,  8  yrs. 
Cured. 

Hiss  C.     Over  study.     Left  well  and  strong. 

Mrs.  H.     Heart  trouble  ten  years.     Some  improvement. 

Mrs.  W.  Ovarian  trouble  and  addicted  to  morphine  habit. 
Unsatisfactory. 

Miss  H.  Spinal  trouble,  ovarian  tumor  with  adhesions,  in- 
flammation throughout  the  abdominal  region,  enlarged  and 
displaced  uterus,  rectal  abscess,  throat  trouble,  weak  tiuigs,  bi- 
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valvular  a&ctioa  of  the  he»rt,  trouble  with  head  and  eyes, 
glasses  for  five  years,  abscesses  for  six  years  from  belladoima 
poisoning,  extreme  aensttiveness  of  nerves  and  much  numbness 
from  same  cause.  My  ph>'sicians  said  I  had  not  a  sound  organ 
io  my  body.    Glasses  given  up  and  eyes  well.    A  complete  core. 

Mrs.  B.  Heart  trouble  and  nervous  debility.  Much  im- 
proved. 

Mias  R.  Difficulty  in  walking — doubtIes.s  locomotor  ataxia. 
UiBBtlafactory. 

Mrs.  U.  Indigestion,  uterine  trouble,  melancholia.  Not 
ready  for  this  treatment. 

Rev.  S.  Stiff  knee  and  spinal  trouble  from  fall  13  years 
ago.  Weak  and  lack  of  endurance.  Gained  in  strength,  but 
lameness  not  helped. 

Miss  S.     Nervous  prostratioo.     Great  gain. 

Mrs.  A.     Extreme  depression.     Not  sati.<ifactor>-. 

Miss  R.  Fibroid  uterine  tumor,  and  so  depressed  that  she 
took  very  little  iuterest  in  anything.  No  change  in  Ihe  phytical 
trouble,  but  the  great  mcnUl  burden  was  lifted  and  she  gained 
strength. 

Mias  M.  Retroversion  and  inflammation  of  the  uterus,  and 
in  such  a  serious  condition  that  the  physicians  said  she  must  un- 
dergo a  surgical  operatioa.  This  trouble  of  30  yean.'  standing, 
sod  dyspepsia  of  3  years.     Cured. 

Mrs.  B.  Constipation,  paljHtation  of  heart,  insomnia  and 
general  debility,  greatly  improved.     Constipation  cured. 

Miss  C.  Consumption  and  general  weakness.  Gained 
strength. 

Filially,  n-e  have  in  hypnotic  treatment  the  most  perfisct 
demonstration  of  mental  cures  that  can  be  found.  Only  one 
thing  could  be  desired.  The  physicians  who  use  hypnotism 
have  been  so  careful,  in  their  eflort  not  to  abuse  it  and  not  to 
endanger  in  any  way  their  patients,  that  they  have  not  tried 
it  for  all  possible  conditions,  so  that  we  do  ttot  know  what  it 
could  accomplish  under  all  circumstances. 

But  so  far  as  it  has  been  tried,  we  have  exact  data,  and  pos- 
Itiw  testimony  to  its  power.  Hypnotic  suggestion  is  as  cer- 
tainly 3  cure  for  neuralgia  as  any  drug  that  is  known.  The  data 
furnished  by  hypnotic  cures,  is  as  free  from  the  objections  urged 
in  the  previous  chapter,  as  one  could  reasonably  demand.  The 
use  of  hypnotism  is  confined,  in  its  therapeutic  a.tpect,  to  phy- 
sicians of  high  standing,  who  assign  to  hypnosis  a  place  equal 
in  importance  to  drugs  and  other  methods — and  no  greater. 
They  test  it  as  they  would  test  a  new  compound  or  regimen. 
They  study  the  results  impartially.  They  liave  no  theory 
defend,  no  religious  dogma  to  support,  and  their  judgment 
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not  overcome  by  emotions  dne  to  the  fact  that  they  themselves 
have  been  healed  by  this  method. 

In  view  of  these  facts  we  may  reasonably  tarn  to  hj-puotism 
&n  the  fouiidatioti  of  our  more  exact  study  of  the  theory  of 
Heatal  Science. 

Hypnotism  as  a  Thkeapectic  Aghst. 

In  the  therapeutics  of  hypnotism  we  come  to  a  subject  at 
onccviuit  and  valuable.  Itt  vastue-sa  is  indicated  by  the  fact 
that  in  1888,  thrrc  wcrr  recognized  801  writings  by  481  authors, 
and  207  periodicals  coutainiug  articles  on  tiypnoti.sm.  And  in 
the  past  10  years  the  interest  and  the  literature  bos  enormously 
increased. 

We  shall  confine  ourselves  to  a  few  careful  practitioners, 
whose  cases  number  something  over  a  t,ooo.  FoUowiog  are 
the  facts  deduced  from  these  reports. 

The  range  of  diseases  treated  by  h>'pnotigm  Is  not  so  large 
as  we  have  found  under  Mental  Science  and  Divine  HeaUng, 
since  physicians  have  not  thought  it  right  or  advisable  to  try 
hypnotism  in  all  diseases,  while  the  theory  of  Mental  Science 
and  Divine  Healing  compels  them  to  make  use  of  their  method 
in  all  cases. 

Before  goiug  into  the  more  detailed  accounts  of  hypnotic 
cures,  a  word  should  be  said  almut  the  manner  of  treatment, 
and  some  illustration  of  the  methods  given. 

There  are  many  methods  of  in<!ucing  the  h>T>nosis,  and  there 
is  some  diversity  in  the  kind  of  suggestion  given  after  the 
hypnosis  is  induced. 

The  following  cases  are  taken  from  the  practices  of  four  dif- 
ferent men,  and  will  indicate  the  scope  of  the  work  and  the 
resnlis. 

Baierlacher  reports  using  hypnotism  on  58  patients:  34  males, 
34  females,  between  16  and  71  years  of  age.  7  M.  and  8  F. 
were  xuihypnotizable. 

He  reports  success  in  cases  of  colicky  pains  following  abortion, 
catarrh  of  stomach,  occipital  neuralgia,  irregular  and  painful 
menses  (caseofeach),  muscular  rheumatism,  and  minor  ailments. 
Reduced  pulse  from  92  to  76,  and  from  86  to  76.  Consumptive 
pulse  of  1 30  was  not  changed.  Failures  were  met  with  incases  of 
traumatic  neuralgia,  traumatic  neurosis,  neuralgia  of  both  legs, 
apoplexy,  hemiplegia,  persistent  insomnia,  emphysema  of  both 
lungs,  and  extreme  dizziness. 

According  to  Van  E«den.  who  reports  718  cases  where  he 
used  hypnotism,  only  19  of  whom  were  imhypnotizable;  nerv- 
ous condition  and  sex  have  no  efiect  in  determining  suscepti- 
bility to  hypnosis;  character  and  age,  however,  are  important 
bctors. 
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Dr.Vaa  RheutcrK^em  stales  that  of  t;8  patieiits,  he  failed  to 
hypnotize  7.  He  treated  163,  of  whom  91  were  cured,  46  im- 
proved, and  35  unimproved.  There  were  37  different  diseases 
represented. 

The  following  is  a  tabulation  of  a  part  of  them. 


Trated. 

Improved. 

Cured. 

No(  Cured. 

Rbeumatic  pains. 
Various  hysterical  attacks, 
Varioas  aeurtit£i&!i, 
Epilepsy, 
IndiKcstioii,  etc., 
Deatnesa, 

16 

n 
9 
3 

13 
tl 

3 

7 
a 

3 

3 

7 

'3 

't 

to 
t 

I 

3 

X 

Esdaile.  who  worked  under  the  old  belief  in  mesmerism  or  a 
"magnetic"  fluid  that  passed  from  the  hands  of  the  operator 
to  the  patient,  reports  a  few  cases  treated  by  hira  in  India.  He 
seems  to  have  had  unusual  success  in  producing  nn<esthesia 
sufficient  for  the  performance  of  difficult  surgical  operations. 
He  was  also  successful  iu  curing  by  hypnotic  treatment  several 
serious  troubles. 

The  following  is  his  statement: 

(Mesmerism  in  India,  by  James  Esdaile,  M.  D.,  London, 
1846. ) 

A  return  showing  the  number  of  painless  surgical  operations 
performed  at  Hoogly,  during  eight  months. 


Arm  amputated,  I 

Breaat,  ditto.  i 

Tumor  extracted  from  upp«r)aw,  I 

Schimi^  tc»lium  cxtirpalcj,  a 

Penis  amputated,  3 

Contracted  knees  stiaigbtcned,  3 

Ditto,  arms.  3 

Operations  for  cataract,  3 

Large  tumor  iu  groin  cut  oS,  i 

Operation»  lor  hydrocele,  7 

Ditto,  dropsy,  1 

Actualcauteryappliedtonure,  I 

Uariattc  add,  ditto,  3 

Unhcoltby  sores  pored  down,  7 

Abhcesses  opened,  5 


Sinus  6  inches  long  laid  open,  I 

Heel  flayed.  1 

Bud  of  thumb  cut  ofl,  t 

Teeth  extracted,  3 

Gum  cut  away.  i 

Prepuce  cut  oK,  3 

Piles,  ditto,  t 

Great  toe  nail*  cut  out  by  root,  S 
Seton  tutroduccd  from  anicle  to 

knee,  I 

I.trtfc  tumor  on  knee  icmovcd.  i 
Scrotal  tumors  weisbitig  from 

S  IbH.  to  8u  lbs.,  removed,  17. 

PnialcM,  14 


Operation*,      73 
A  return  of  medical  cases  cured  by  mesmerism  during  eight 


months. 

Nerroua  headache,  cured  by  one 


liaucc. 
Ticiloloureui 
trance. 


cured    by    one 


Lameness  from  rheumatlam,  by 
chronic  irentnicnt,  a 

Lumbago,  by  general  aad  local 
mesmerising  for  a  week, 


Jot^RKAL— 10 
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NcrTOufncst  aod  binieiiCM  (tooi 

rbeumatUm  of  i  jj  years  »uiid- 

iog, 
SpMtuodic  colic,  by  one  trmacc, 
Acute  inAammation  of  tbecres, 

b)'  rcpentrd  trsQCes  Id  tifeoty- 

foui  houTt, 
Chronic    inflsnuniitioa    of    the 

eyes,  by  chronic  trcatineDE, 
Acute   tuflammxiou   of    testes, 

b^  repeated  trances  in  thirty- 

iis  honn, 
CouvuUions,  by  one  trsince. 


Sciatica,  for  general  and  local 
taesaicriiini(  for  a  week. 

Fain  in  crural  nerve,  b^  general 
and  local  mesmerising  for  a 
week. 

Palsy oj  onearBi,by)ieneTaland 
local  inesmeriBiDg  for  one 
month, 

I>elsy  of  half  the  body,  by  gen- 
eral and  local  mesmerising 
for  sin  week*, 

Feeliogof  insect*  crawling  over 
body,  by  one  trance. 


tS 

"  By  cbronic  treatmeat  U  lueant,  daily  ine&merising  without 
tbe  intention  ofentraocing  the  patient,  which  is  not  necessary." 

(P.  aa).  Author  recounts  experience  with  most  famous  ma- 
gician in  Bengal.  He  lUiowa  that  the  magician's  method  of 
treatment  is  really  hypnotism. 

The  following  report  of  Dr.  Parkyn'  may  be  somewhat  excep- 
tional, hut  it  is.  nevertheless,  very  rcraarkahic,  and  indicative 
of  what  may  be  expected  from  mental  therapeutics. 
He  says : 

"  In  the  past  eighteen  months  we  have  not  eccn  a  case  of 
nervous  prostration  which  has  not  been  cured  iti  a  few  weelut, 
when  suggesti<jn  was  properly  used.  Appended  is  a  report  of 
sixteen  consecutive  cases  successfully  treated  at  the  Chicago 
School  of  Psycliology  within  a  short  time,  and  without  a  failure. 


Tisiidi*- 

tiict«4ieln*n. 

Lcnrlb  of 

(tame. 

Afc. 

esM  extfled. 

ia  pound  >. 

IreilmiDI. 

KcSBlt. 

K.  D.  W., 

46 

30  years 

la  pounds 

t  month 

cared 

L.M., 

'i 

8      ■• 

14      ■• 

1 

C.  T.. 

30 

»      " 

9      " 

3  weeks 

P.  B.  T.. 

SI 

3      " 

la 

6      ■• 

W.  M., 

47 

5      " 

6      " 

1  taontb 

Uiw  M.  B., 

» 

>      " 

la      " 

I      "j 

"     M.C., 

n 

3     " 

8      " 

I      " 

"    W.  N., 

33 

4      " 

8      •' 

I      " 

"    B.. 

y> 

t  year 

14      " 

a  noflth* 

Ufa.  S.. 

34 

a  years 

7      " 

t  month 

■'    G.. 

4] 

i  " 

10      " 

a  montha 

'■    W., 

4J 

18      *' 

1  month 

■'    J.C.N., 

57 

I  " 

7       ■■ 

1      " 

D.  R.O.,' 

37 

4  " 

n    " 

I      " 

C.S., 

44 

.1  :: 

'i  :: 

a  months 

P.  I.e.. 

55 

I  month 

■  Gained  ti  lbs.  first  week  of  treatment. 


■  Prom  "Suggestion  an  Inlalliblc  Cure  for  Ncreons  ProstratiOB," 
by  Herbert  A.  Patkyn,  M.  O.     "  Suggestions,"  Vol.  1,  No.  3,  p.  105. 
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BitKKiiRtM'5  Hypnotic  Ccres.     (From  SuggcstiN-c 
Therapeutics. ) 

A.     Organic  Diuaiti  of  (he  Nervous  System,     lo. 

I.  Cerebral  hemorrhage,  hemiplegia.  hcmiat]3es;aestR  with 
tremor  and  contractu  re.     Cure. 

3.     Cerebro- spin  a]  disease:  apptoplcctiformattaeks, paralyses, 
ulnar  neuritis.     Cure. 

3.  Partial  left  hemiplegia.     Cure. 

4.  Traumatic  epilepsy  with  traumatic  rheumatism.     Cure, 
j.     Sensory  organic  hemiau^e&lhesia.     Cure. 

6.  Diffuse  rheumatic  myelitis.     Improvement. 

7.  Cerebro- spinal  insular  sclerosis.     Marked  improvement 
for  six  months. 

5.  Nervous  troubles  (organic  cause?)  in  the  brachial  plexus. 
Temporary  suppression  of  the  symptom.     No  cure. 

9.  Paresis  of  traumatic  origin  of  the  muscles  of  the  band. 
Cure. 

10.  Paresis  of  the  extensors  of  the  band  and  saturnine 
amestliesia.     Cure. 

B.     Hyiterical  Distases.     17. 

II.  Hystero-epilepsy  in  a  man,  sensttivo-sensorial  hemian- 
esthesia      Cure. 

13.  Hysteria,    sensitivo-sensorial    anaesthesia.      Transient 
suppression  of  the  symptoms.     No  cure. 

13.  Hemiplegia  with  left  sensitivo-sensorial  bemianaratheaia. 
Cure. 

14.  Hysterical  sensitivo-sensorial  hemiansesthesia.     Cure. 

15.  Hysteriform  Paroxysms  with  hysterical  somnambulism. 
Cure. 

t6.     Anaesthesia.     Hysterical  spinal  pain.     Cure. 
[7.     Paralysis  with  hysterical  aniesthesia.     Cure. 

18.  Convulsive  hvsteria  with  hemiausesthesia.     Cure. 
21,  23.  14.     ■■       '  "  "  ■'  " 
20,  22.     Convulsive  hysteria.     Cure. 

19.  Hysteria.     Paroxysms  of  convulsive  weeping.     Cure. 
25.     Hysteria  with  heminxsthesia.     Cure. 

36.     Hysteria  in   male:   weeping,  convulsion,   paroxysms. 
Cure — at  least  temporary. 

27.     Hysterical  aphonia.     Cure. 

C.     Neuropathic  Affections.     x8. 

38.     Nervous  aphonia.     Cure. 

29,     Moral  inertia  and  subjective  sensations  in  the  bead.j 
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30.  NervoHs  aphonia.     Cure. 

31.  Fost-epileptic  Iremor,  cq>halalgia  and  insomnia.    Cure. 

32.  Nervous  gastric  troubles.     Anesthesia.    Improvement. 

33.  Neuropathic  pains.     Cure. 

34.  Epigastric  pains.     Cure. 

35.  Neuropathic  lumbar  pains.     Insomnia.     Cure, 

36.  Paresis  with  sense  of  weight  in  right  leg.     Cure. 

37.  Pains  in  right  leg.     Cure. 

38.  Girdle  pain  and  pain  in  right  groin,  with  difficulty  in 
w^ing  for  ao  months.     Cure. 

39.  Insomnia.     Loss  of  appetite,  mental  depression,  tremor. 
due. 

40.  Gloomy  ideas.     Insomnia,  loss  of  appetite.     Cure. 
4t.  Insomnia,  through  habit.     Partial  cure. 

42.  Cephalalgia,  intellectual  obnubilation.     Cure. 

43.  Vertigo,  moral  depression  connecte<l  with  cardiac  dis- 
ease. Cnrc. 

44.  Laziness,  disobedience,  and  loss  of  appetite  in  child. 
Cure. 

45.  Pseudo-paraplegia  with  tremor.     Cure. 

D.      Various  Neuroses,     ij. 

46.  Choreic  movements  con.iecutive  to  chorea.     Cure. 

47.  Choreic  movements  consecutive  to  chorea.     Cure, 

48.  Choreic  movements  from  moral  emotion.     Cure. 

49.  Post  choreic  tremor  in  hand.     Cure. 

50.  Post  choreic  trouble  in  writing.     Cure, 

51.  Choreic  movements  i:i  hands.     Cure. 

53,  Hemi-chorea.    Rapid  improvement.     Gradual  cure. 

53.  General  chorea.     Gradual  cure. 

54.  General  chorea.     Gradual  cure. 

55.  Obstinate  writers' cramp.  Rapid  improvement.  Gradtul 
cure. 

56.  Attacks  of  tettany,  nocturnal  somnambulism.     Cure. 

57.  Nocturnal  somnambulism.     Temporar>*  cure. 

58.  Nocturnal  incontinence  of  urine.     Cure. 

59.  Nocturnal  incontinence  of  urine.     Cure. 

60.  Nocturnal  aphonia  con.secntive  to  pneumonia.     Cure. 

E.     Dynamic  Pareses  and  ParyaUysts.    j. 

61.  Sense  of  weight  with  paresis  of  left  arm.     Cure. 
63.  Dynamic  Psychic  paraplegia.     Cure. 

63.  Pains  and  paresis  of  lower  limbs.     Cure. 


64. 
provemcnL 


P.     GoilrQ-ZntesltHal  Affections.     4. 
Alcoholic  gastritis  with  insomnia  and  weak  legs. 


Im- 
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65.  Chronic  gastritis, 
ing.     Imprtn-emeiit. 

66.  Gastric   troubles. 
Insomoia.     Cure. 

67.  Gftstro-inte-stioal  catarrh, 
provemenl. 


Dilation  of  the  stomach  and  vomit* 


Barning  sensatioa  over  stenium. 
Metritis.    Neuropathy.    Im- 


G.      Various  Painful  Affttihns,     /2. 


68. 
69. 
70. 

7'- 

72. 


Cure. 


Epigastric  pain.     Cure- 
Umbilical  and  Kpigastric  pain. 
Interscapular  pain.     Cure. 

Thoracicpain.  Insomnia.  (Tuberculardiatliesis.)  Cure. 
Hypogastric  and  supra-inguinal  pains  on  left,  connected 
with  old  pelvic-peritonitis.     Cure. 
73.     Intercostal  pain.     Care. 

Thoracicpain.     Gradual  cure. 
Painful  conlusiou  of  the  <lel(oid. 
Muscular  pain  in  flank.    Cure. 
Painful  sjwl  in  side.     Cure. 
Pains  in  the  (;  pi  trochlea  mosclcs. 


74- 
75- 
76. 

77. 
78. 

79- 


Core. 


Cure. 
Pain  iu  shoulder  and  upper  right  limb  from  effort.   Cuie. 


H,     Rheumatic  Affations.     19. 


Cure. 
Improvement 


8a     Rheumatic  paralysis  of  right  fore  arm. 
Si.    Rheumatic  scapulo-hiuneral    arthritis, 
without  cure. 

8a.     Muscnlar  rheumatism,  with  cramp.     Cure. 

Ilio-Iumbar  rheumatism,  neuralgia.     Cure. 

Arthralgia  consecutive  to  an  arthritis.     Cure. 

Pleurodynia  and  lumbar  pain  helped  by  suggestion. 


83. 
S4- 
85- 
Cure. 
86. 
S7. 
88. 


Apyretic  articular  rheumatism.     Gradual  ctirc. 

Chronic  articular  rheumatism.     Cure. 

Muscular,  articular  and  nervous  rheuimttlsm.     Gradual 


cure. 

89.  Acromio-clavicular  and  xiphoid  rheumatic  pains.   Cure. 

90.  Muscular  lumbo-crural  rheumatism  with  sacro-sciatic 
neuralgia.     Rapid  improvement.     Almost  total  cure. 

91.  Apyretic  articular  rheumatism,     Gradual  cure. 
Acromio-clavicular  rheumatic  pains.     Cure. 
Muscular  rheumati-im  arm  and  leg.     Cure. 
Gouonhcal  rheumatism.     Gradual  cure. 
Acromioclavicular  and  xiphoid  articular  rheumatism. 


92. 
93- 
94- 
95- 
Core. 
96. 

97- 
Cure. 


Rhetunatic  articular  pains.     Care. 

Dorsal   and   meta  carpaUphalangeal   rheumatic  pains. 


478 


CODDAKD : 


AI- 


98.  Rlieumatic  dorso- lumbar,  aud  sciatic  pains.     Cute. 

/.     Neuralgias,    j. 

99.  Rebellious  Sciatica.     Cure. 

100.  Recent  sciatica  helped  by  one  suggestion.     Core. 

101.  Rebellious  sciatica.     Cure. 

102.  Rebellious  sciatica.     Gradual  cure. 

103.  \etiralgia  of  trigeminus  with  facial  ticdoloureux. 
most  complete  cure. 

/.     Menstrual  Troubles.     2. 

104.  Menstrual  retardation,  suggestion  of  periods  for  fixed 
day.     Success. 

105.  Profuse  menstruation  c%'ery  11  or  15  days.  Interval 
lengthened  by  suggestion  to  38  or  29  days. 

It  is  necessary  to  call  attention  with  greatest  emphasis  to  the 
ntterly  vrrong  idea  of  hypnotism  present  in  the  popular  mind. 
The  average  man  conceives  of  hypnotism  as  a  diabolical  power 
possessed  by  a  few  favored  individuals,  by  means  of  which  they 
can  do  anything  they  please  with  any  other  individual  who  is 
unfortiiuale  enough  to  come  within  their  iniluena:,  Thanks  to 
scientific  investigations,  we  now  know  (hat  hypnotism  in  its 
complete  form  is  only  a  condition  of  sleep,  which  has  been 
producftl  not  in  the  ordinary  manner,  biit  at  the  suggestion  of 
some  person,  and  with  the  understanding  that  the  oue  so  put 
lo  sleep  is  to  do  whatever  he  is  told  to  do.  The  hypnobzer 
has  no  power  that  the  subject  does  not  give  him.  He  cannot 
carr>'  out  his  command  to  sleep,  unless  the  subject  is  willing. 
Even  after  the  subject  is  asleep,  he  need  not  obey  the  commands 
if  he  does  not  wish  to  do  so.  Of  course,  if  the  subject  believe* 
that  the  operator  ha*  power  over  him,  he  will  always  obey. 

Hypnosis,  then,  is  nothing  more  than  artificially  suggested 
sleep.  "Suggestion  " — the  term  for  which  we  are  indebted  to 
Braid,  is  the  fundamental  principle  upon  which  this  "occult" 
power  depends.  A  great  deal  of  discussion  has  arisen  as  to 
the  nature  of  hypnosis,  mncb  of  which  has  tended  to  mystify, 
and  maWe  it  more  terrible  to  the  uninitiated. 

For  example,  much  stress  has  been  laid  upon  the  method  of 
inducing  hypnosis,  in  efforts  to  get  at  the  cause  as  well  as  the 
nature  of  it.  All  these  discussions  neglect  the  principle  of 
Suggestitm.  The  mcthnd  employed  has  nothing  to  do  with  the 
cauae  of  hypnotism.  It  may  be  the  condition  in  that  particular 
case,  but  cause  it  is  never. 

The  cause  of  hypnotism  is  in  the  fundamental  relation  of 
body  and  mind;  the  method  of  producing  it  is  by  suggestion. 
ITlic  suggestion  may  be  accompflAied  by  any  circumstance  that 


RPPECTS  OF   MIND  ON  BODY. 


479 


the  operator  mny  desiie.  The  fixed  gaze  has  no  more  to  do 
with  causing  hj-pnotism.  thstn  a  couch  bos  with  causing  sleep. 
Were  it  tint  for  the  suggestion,  either  understood  and  believed 
beforehand,  or  explicitly  stnted  hy  the  operator,  "After  yon 
look  steadily  at  this  object,  for  a  short  time,  you  will  faUasJecp," 
the  steady  gazK  would  not  produce  hypnosis  any  more  than 
folding  the  hands  would.  The  hunter  fixes  his  gaze  on  the 
distant  game,  sometimes  for  hourt<.  without  falling  asleep,  or 
into  the  first  stage  of  h>'pnosis.  He  has  never  been  given  that 
suggestion.  If  it  were  an  accepted  fact  or  superstition,  that 
if  he  Idoked  tf>o  long  he  would  become  hypnoli«d,  then  we 
should  have  no  end  of  such  cxpcricuccs.  In  hundreds  of  trades 
it  is  a  workman's  business  to  watch  an  object  or  a  machine 
steadily  for  long  intervals.  Thcbiologistt(x>ks  steadily  through 
microscope  from  early  morning  tilt  late  at  night.  All  the  con- 
ditioiLs  are  precisely  like  hypnosis,  except  the  suggestion,  which 
is  wanting.  Animals  can  be  hypnotized.  But  animals  gaze 
at  their  prey  by  the  hour  without  hypnosis. 

On  the  other  hand  hypnosis  is  produced  under  all  kinds  of 
circumstances,  so  widely  difierent  that  the  only  possible  clement 
common  to  all. is  the  suggestion  or  expectation.  Braid  showed 
that  patients  would  go  into  hypnotic  condition,  if  only  they 
thought  Ihey  were  being  hypnotized,  wherea.s,  if  they  did  not 
know  that  they  were  being  operated  upon,  the  most  skillful 
hypnotists  could  not  have  any  effect  upon  them.  Bernheim 
states  this  clearly.     (See  preface  to  last  edition. ) 

Again,  much  confusion  has  arisen  from  confounding  hjrpno- 
tism  with  the  effects  of  suggestion  when  in  the  hypnotic  stale. 
Catalepsy,  e.g.,  is  a  condition  of  muscular  rigidity  that  can 
often  be  produced  by  further  suggestion  after  the  subject  has 
become  hypnotized.  But  the  question  in  regard  to  catalepsy, 
is  not  "  what  is  its  relation  to.  or  how  is  it  produced  by,  hyp- 
notism?" but  only  "how  does  the  iKxly  become  rigid  in 
response  to  a  command  to  do  so?"  This  is  also  the  question 
that  we  would  be  glad  to  answer  in  regard  to  dutea.<ie:  though 
at  present  we  are  more  concerned  with  the  facts  as  to  how  Jar 
the  bodily  conditions  arf  changed  in  accordance  with  the  com- 
mand or  suggestion  of  change. 

One  has  only  to  think  of  dreaming— «  dream  where  the  stream 
of  thought  is  directed  by  .some  person — to  understand  the  con- 
dition of  things  in  hypnosis.  The  characteristic  thing  about 
dreaming  is  that  one  does  not  question  the  reasonableness  of 
the  ideas  that  come  into  mind  This  is  also  chanicterJstic  of 
hypnosis,  and  upon  this  depends  its  value  in  therapeutics. 
Wherea.^,  in  the  normal  condition,  any  snggeslion  is  met  bj' 
other  considerations,  and  may  be  rejected;  in  dreams  or  in 
hypnosis,  no  opposing  ideas  are  met,  and  tlie  suggested  idea 
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takes  possession  of  the  mind.  When  once  the  idea  has  pos- 
sessed the  mind,  there  is  a  tendency  for  it  to  work  itself  out 
into  a  physical  expression.  This  is  the  power  of  suggestioa, 
and  the  etuiential  element  in  hypnosis  aud  in  all  mental  thera- 
peutics, as  we  shall  show  later. 

The  power  of  suggestion  is  best  explained  by  reference  to 
the  nature  of  mind,  and  the  relation  of  body  and  mind. 
Given  an  idea  in  the  mind'  and  it  of  necessity  does  one  of  two 
things:  It  arouses  another  idea,  or  it  "generates  its  actuality," 
i'.  e.,  it  translates  itself  into  motor  lenns.  In  lower  life,  this 
ts  all  that  can  be  done.  This  we  call  impnlsive  action.  If  we 
might  assume  in  the  amceba  a  consciousness,  that  stands  to 
human  consciousness  some^vhat  a.s  the  amtKba  body  stands  to 
human  body,  then  we  might  say  that  when  an  idea  of  mov«- 
nicni  arises  in  the  consciousness  of  the  aiu<eba.  Its  only  pos- 
sible effect  or  sequence  is  the  translation  of  that  idea  into  the 
actual  motion.  Not  until  we  ascend  to  the  top  of  the  scale 
do  wc  find  that  the  aroused  idea  frees  itself  by  arotising  another 
idea.  The  very  existence  of  animal  life  is  dependent  upon  the 
sequence  of  idea  by  its  motor  equivalent.  A  sensation,  a  stim- 
ulus, gives  rise  to  the  idea — and  this  idea  in  turn  discharges 
itself  iu  motor  form.  Thus  the  needs  of  the  animal  arc  satis- 
fied. Now  the  life  of  the  >pt;cies  depends  upon  the  perfection 
of  this  response,  hence  natural  selection  has  developed  this 
relation  through  all  the  life  of  the  autmal  kingdom. 

But  the  replacing  of  the  motor  consetjueut  by  another  idea, 
conid  only  happen  after  consciousness  had  so  far  developed  as 
to  hold  one  idea  white  another  was  being  formed.  A  growth, 
so  to  speak,  from  one  dimension  to  two.  The  amceba  conscious- 
ness being  spoken  of  as  a  consciousness  of  one  dimension, 
while  the  other  is  two. 

In  man  the  idea  is  commonly  followed  by  another  idea  and 
that  one  by  another,  and  so  on  until  such  time  as  the  nervous 
tension  becomes  so  strong  as  to  discharge  into  the  motor  areas, 
then  the  motor  response  appears.  But  the  sequence  of  ideas 
being  a  far  later  development,  is  correspondingly  weak.  The 
idea  of  movement  is  met  by  an  idea  of  rest,  or  of  movement  in 
another  direction,  or  what  not:  the  result  is,  no  movement  is 
made.  If.  however,  no  second  idea  meets  the  first,  then  the 
motor  response  occurs  and  the  movement  takes  place. 

Kow  in  all  forms  of  voluntary  suggestibility  the  subject,  of 
his  own  accord,  tries  to  make  the  sequence  always  ideo-motor, 
never  idco-idca.     In  so  far  as  he  succeeds  in  carrying  this  out, 


'This  form  of  ezpreaston  i*  umiI  here  ttnd  io  other  parts  of  this 
article,  for  1>rerity,  merely,  and  does  not  imply  an  Intellectual  ittlc 
BUnd  point . 
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he  becomes  perfectly  suggestible.  In  sleep  opposing  ideas  are 
absent,  hence  hypnosis  is  the  condition  par  txetllmce  for  sug- 
gestion. 

Application  of  the  Forbooino  Theory  to  Mental 
Therapbutics. 

We  are  now  in  a  po^tiou  to  attempt  a  comprehensive  expla- 
nation of  all  the  forms  of  mental  therapeutics. 

It  is  an  interesting  fact  tliat  the  adherents  of  any  one  form 
of  "  mind  cure,"  say  that  all  others  are  mere  hypnotism.  The 
Divine  Healer  thinks  Christian  Science  is  hypnotism:  the 
Christian  Scientist  says  Mental  Science  i.s  hypnotism,  and  so 
through  the  whole  list  of  rival  schools.  In  the  strict  use  of 
the  word  hypnotism,  this  is  not  true,  since  there  is  no  "sleep 
condition"  involved  in  any  one  of  them.  In  every  form  witli 
which  we  are  acquainted,  the  patient  is  in  full  possession  of 
his  "wakened  consciousness" — except  in  the  avowed  hypnotic 
treatment,  and  even  here  sleep  is  often  verj-  slight  or  even  al- 
together wantiug.  Reniheini,  Welterslrand  and  others,  often 
report  "patient  did  not  sleep"  or  "did  not  even  close 
eyes;*'  and  Dr.  Parkyn  declares  that  he  prefers  that  his 
patienU  should  not  go  into  complete  hypnosis — he  thinks  he 
gets  Ijcttcr  results  without  it. 

In  a  sdeutific  senst.  however,  it  is  true  that  <»// mental  thera- 
peutics is  hypnotism.  /.  f.,  it  is  suggestion.  Suggestion  is  the 
bond  of  union  between  all  the  different  methods,  Divine  Heal- 
ing, Christian  Science,  Mental  Science,  etc.  And  the  law  of  sug- 
gestion is  the  fundamental  truth  underlying  all  of  them,  and 
that  upon  whidi  each  has  built  its  own  superstructure  of  igno- 
rance, superstition,  or  fanaticism. 

Man  is  a  creature  of  sugge.ition.  The  differences  in  men 
consist  iu  the  differences  in  the  suggestions  that  they  have 
received  and  the  ways  in  which  they  have  reacted  to  them. 
The  ideo-motor  man — the  man  who  instantly  translates  every 
idea  into  a  motor  consequent,  is  but  little  above  the  brute:  he 
is  a  vegetative  t>eing.  and  his  form  of  reaction  will  suffice  for 
his  %'egetative  needs,  if  he  is  not  made  the  victim  of  a  design- 
ing rcasoner.  Exceptions  to  this,  are  those  acts  which  were 
formerly  con.Mdered.  but  now  having  been  uniformly  approved 
have  become  reflex  or  automatic,  and  mark  a  higher  rather 
than  a  lower  stage.  On  the  other  hand,  the  ideo-  idea  nian — the 
one  who  inhibits  the  motor  response,  and  follows  the  idea  by 
another  idea  iu  rapid  succession  until  such  time  as  it  is  wise  to 
follow  with  the  motor  expression — he  is  highest  in  the  scale. 
Between  these  two  we  have  all  degrees.  A  Christian  Scientist 
said  to  the  writer,  that  the  largest  part  of  his  work  and  his 
hardest  work  was  to  counteract  the  influence  of  hypnotism. 
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Ke  was  only  expressing  a  general  truth  in  mystical  terms, — 
suggested  by  his  belief  in  mysticism.  What  be  really  meant 
was  that  his  hardest  work  was  to  counteract  the  effects  of  evil 
suggestion,  iind  this  Is  the  experience  of  all  who  are  trying 
to  realize  higher  ideals. 

It  is  because  people  will  act  upon  suggestion  without  think- 
ing thai  evil  has  entered  into  the  world.  And  here  we  must 
note  that  the  motor  side  follows  the  idea,  not  only  voluntarily 
and  con-sciou-tly  as  when  1  follow  the  idea  of  striking,  with  an 
actual  blow,  but  also  involuntarily  and  unconsciously,  as  when 
the  thought  of  nausea  produces  tlie  muscular  movements  char- 
scteristic  of  vomiting,  or  the  idea  of  an  accelerated  pulse  is 
followed  by  an  increased  heart-beat,  or  tlie  idea  of  a  dbeaaed 
kidney  is  followed  by  actual  derangement  of  the  functions  of 
that  organ,  or  the  idea  of  health  is  followed  by  the  perfect 
functioning  of  all  organs.  More  will  be  said  of  this  unconscious 
reaction,  in  a  later  section. 

Confining,  now,  our  consideration  of  suggestion  to  its  rela- 
tion to  disease,  we  may  note  a  law  and  tbc  almost  infinite  num- 
ber of  ways  in  which  it  is  brought  into  action.  First,  in  the 
causation  of  disease:  the  idea  of  disease  produces  disease,  in 
direct  proportion  to  its  dc&niteness,  and  in  inverse  proportion 
to  the  strength  of  the  ideas  opposing  it.  I)y  the  first  clause 
we  mean  that  a  clear  and  definite  idea  of  a  specific  derange- 
ment of  an  organ,  will  protlucc  such  derangement  <]uicker 
than  an  indefinite  idea  that  there  is  somewhere  in  the  body  a 
diseased  organ.  E.  g..  Mr.  C.  has  a  clear  conuol  of  hi^  heart 
action:  he  has  a  definite  idea  of  bis  heart,  where  it  is,  what  it 
is,  how  it  works,  how  to  influence  its  working.  Mr.  G.  haa 
no  such  control,  be  cannot  accelerate  or  retard  his  heart  beat, 
be  has  only  a  vague  idea  of  his  heart.  Now  Mr.  C.'sidea 
that  be  has  heart  disease,  will  produce  that  disease,  much 
quicker  than  C.'s  idea.  By  the  second  part,  we  mean,  that 
an  idea  must  become  fully  accepted,  and  actually  possiess 
the  mind,  with  no  possible  sign  of  opposition,  for  it  to  produce 
its  full  effect.  Manifestly,  these  are  both  ideal  conditions,  and 
upon  that  fact  depends  our  safety.  Otherwise  every  idea  of 
disease  would  produce  actual  disease  in  our  bodies.  They  are 
equally  ideal,  when  we  come  to  the  application  of  the  law  of 
suggestion  to  the  cure  of  disease,  and  upon  that  fact  is  based 
tliefallao-  of  most  of  the  .tchools  of  mental  therapeutics — those 
that  claim  that  all  diseases  can  be  cured,  and  in  all  persons. 

Let  us  turn  to  the  facts  with  regard  to  the  cau.sation  oi 
disease.  There  arc  not  a  few  people  to  whom  the  mere  men- 
tion of  a  disease  is  a  suggestion  that  they  are  suffering  from 
it,  and  with  the  result  that  pain  and  often  symptoms  of  the 
disease  appear.     It  is  a  well  known  (act  that  medical  sttldeiits 
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frequently  suffer  from  the  diseases  of  wliich  they  study.  The 
vivid  descriptions  accompanied  by  pictures  of  the  diseased 
piirts,  are  sufficient  suggestion  to  tlieni  to  produce  tlie  motor 
response.  We  have  already  cited  a  remarkable  case,  of  the 
phj'sician  wlio  produced  a  serious  duodenal  catarrh  (page  464). 

Tlic  individual  differencesin  this  particular,  while  unexplained, 
are  yet  wideandof  greatiuiportance.  Somepeoplcarcsocousti- 
tuted  that  the  sight  of  u  sprained  ankle  causes  severe  pain  and 
lameness  in  their  own  ankle  which  has  received  no  mechanical 
injury.  The  sight  of  a  bleeding  wound  may  cause  a  red  scar, 
more  or  less  permanent,  and  correspondingly  located  on  the 
person  of  one  of  these  sensitive  obser\'crs.  At  the  other  end 
of  the  scale,  we  have  those  people  who  are  in  no  way  affected 
by  the  most  unusual  sights.  And  between  these  extremes  are 
all  gradations. 

Now,  while  we  cannot  explain  this  peculiar  "  sensitive- 
ness, ' '  this  physical  sympathy,  it  nevenhelessisa  fact  and  cannot 
be  ignored.  It  is  manifestly  absurd  to  include  all  these  peo- 
ple in  one  category,  or  to  expect  the  same  results  from  the 
same  methods  with  alt  people. 

If  it  is  true  that  suggestion  can  cause  disease,  as  well  as  account 
for  many  other  remarkable  phenomena,  we  have  paved  the  way 
for  the  next  step, — the  proof  that  suggestion  cures  disease. — 
for  as  Dr.  Hall  says,  "if  mind  causes  disease,  it  is  reasonable 
to  sni>pose  that  it  can  cure  the  di.seases  that  it  causes." 

At  least  it  will  be  important  to  trace  the  r6Ie  of  suggestion 
tliFough  the  different  fonns  of  tlierapeutics.  We  shall  &nd 
that  it  takes  forms  varying  with  the  philosophy  of  those  affected 
by  it.  Among  primitive  people,  the  mere  similarity  of  a  plant, 
e.  g..  to  the  part  of  the  body  affected,  was  enough  to  suggest 
that  the  plant  would  cure  the  disease.  Witness  the  doctrine 
of  "signatures."  As  man  developed  in  intelligence  and  in 
civilization,  he  outgrew  this  form  and  required  a  stronger  sug- 
gestion. But  the  appeal  was  ev-er  to  the  mysterious — to  some 
force  or  power  that  was  just  beyond  his  understanding — and 
Eis  his  knowledge  advanced,  he  continually  pushed  that  upon 
which  he  pinned  his  faith,  farther  back  into  the  unknown. 
And  to-day  the  same  idea  is  true.  So  that  whether  tlie  treat- 
ment be  with  the  idea  that  the  gods  are  appeased  by  the 
s^'allonnng  of  nasty  compoimds,  or  that  certain  objects  in 
themselves  possess  the  healing  power,  or  God  answers  the 
prayer,  or  o!»edience  to  some  transcendental  law  of  mind  brings 
health,  the  principle  is  the  same.  The  unknown  is  powerful ; 
mystery  make»  the  suggestion  all  potent,  Schradcr  and  Schlat- 
ter are  mysterious  men.  They  talk  Utile,  dress  peculiarly, 
and  claim  miraculous  powers.  Their  claim  is  undcmbtedly 
much  enforced  by  their  appearance,  which  \s  strikingly  sug- 
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gestive  of  tlie  Man  of  Xazareth — at  least  as  the  mcdian-al  artists 
were  »ccu.<toiiie<l  to  rcprtrscnt  him,  All  these  are  elements  that 
help  make  the  suggestion  acceptable,  so  that  when  they  profess 
to  Deal  any  oiie,  that  person  is  stroii|;ly  impressed,  and  easily 
rises  to  a  condition  of  new  and  greater  hope  and  effort. 

In  Mental  Science  tlie  app(^  is  to  "laws  of  mind"  by 
which  mental  states  not  only  control  phyMcal  conditions,  but 
have  created  all  that  there  is  of  the  physical,  both  good  and 
bad.  As  it  has  created,  so  it  can  de.<itrDy.  Both  this  and 
I>i%-ine  Healing  have  an  element  in  common  that  isapon'er- 
ful  factor  in  the  accomplishment  of  the  result.  This  is  the 
part  of  the  teaching  which  alistracts  the  patient  from  himself 
and  fixes  his  attention  on  matters  external  to  himself.  I^ater 
we  shall  discuss  this  point  more  at  length. 

Finnlly,  in  h>'pnotism.  we  have  the  same  appeal  to  mystery, 
though  il  takes  ^-arious  forms  according  to  the  inlclligcncc  of 
tlie  subject.  The  individual  who  thinks  hypnotism  due  to  an 
odyltic  force,  is  taking  his  mysticism  in  its  most  eras  form. 
While  the  man  who  understands  suggestion,  and  voluntarily 
accepts  the  suggestions  of  the  operator  and  is  cured  of  his 
disease,  is  still  appealing  to  that  ultimate  mystery  of  the  rela- 
tion of  body  and  miud. 

We  have  now  seen  wherein  lies  the  strength  of  the  suggestion 
OS  it  comes  from  tJie  different  sources,  and  we  can  see  why  each 
(brni  has  its  followers.  The  objections  that  arise  in  the  mind 
of  any  sick  person,  are  overcome,  uow  by  one  argoment,  and 
now  by  anotlier.  It  must  be  borne  in  mind  in  all  these  cases, 
that  a  powerful  aid  to  the  acceptance  of  the  suggestion  is  the 
longing  of  the  individual  for  health.  It  is  an  obser\'ation  of 
Cassar's.  thai  men  easily  believe  what  they  wish  to  believe. 

Healers  like  Bradley  Newell  appeal  to  another  mysterious 
force — namely  magnetism.  The  same  thing  occurs  in  the 
various  patent  curatives  known  as  magnetic  belts,  etc.,  wluch 
as  we  have  seen,  are  entirely  free  from  any  real  electricity  or 
magnetism,  and  owe  their  power  solely  to  the  expectation  that 
they  arouse  in  the  mind  of  the  patient. 

Patent  mediciiie-t  api)e,il  to  the  mysterious  power  of  certain 
powerful  drugs  supposed  to  be  contained  in  them.  The  sug- 
gestion is  made  potent  by  constant  and  continual  reiteration 
through  advertising.  The  pictures  and  teftimonials  constituting 
a  sngsestion  that  it  is  impossible  for  a  certain  class  of  minds 
to  r^st. 

The  quack  doctor  has  much  the  same  explanation.  If  be 
advertises  in  new:4pa]>crN  less,  he  makes  it  up  by  his  own  per- 
sonality and  his  claims  of  great  power,  which  he  parades  with 
an  air  of  honesty  and  humility  which  easily  catches  the  inex- 
perienced in  such  ways. 
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The  scKsUed  Divine  Healing  makeii  its  suggestions  accept- 
able by  au  appeal  to  the  deepest  that  is  in  man, — the  religious 
instinct.  With  Bible  in  hand  it  requires  only  a  little  skill  to 
make  it  appear  that  the  Almighty  is  waiting  lo  heal  every  ill 
that  man  ever  endured,  if  only  man  will  fulfill  tlie  conditions. 
Various  passages  of  scripture  are  easily  made  to  apmriit  to  de- 
clare all  this,  and  so,  many  a  devout  person  finds  in  these  sug- 
gestions the  means  of  rising  to  a  supreme  efTort  with  an  entirely 
new  hope.  The  suggestion  is  freely  accepted  and  has  appar- 
ently free  course  to  "  generate  its  actuality." 

Bm.  as  we  have  seen,  although  the  suggestion  is  fully  ac- 
cepted, yet  there  ore  physical  conditions  that  this  tendency 
toward  health  cannot  overcome  in  the  short  lifetime  of  an 
individual. 

The  law  of  suggestion  in  the  enre  of  disease,  may  be 
stated  as  follows :  The  idea  of  health  tends  to  produce  health 
in  proportion  to  the  strength  of  the  idea,  or  invcr.sely  as  the 
opposition  to  be  met.  This  opposition  to  the  acceptjincc  of  the 
idea  of  health  comes  from  the  presence  of  other  ideas  or  beliefs, 
and  also  from  physical  conditions  which  require,  often,  long 
time  for  their  complete  correction.  The  time  required  weakens 
the  strength  of  the  fixed  idea. 

ITie  latter  is  the  most  serious  difficulty  to  be  met,  and  con- 
stitutes the  weak  point  in  all  theories  and  practices  of  mental 
therapeutics.  It  appears  that  the  different  healers  have  become 
so  Duiciuated  by  the  heretofore  unknown  powers  of  the  mind, 
that  they  have  ignored  the  physical  aide,  as  having  anything 
to  do  with  the  matter,  other  than  to  be  passive  and  allow  itself 
to  be  regenerated  as  the  mind  .shall  detenuine. 

There  are  two  lines  of  thought  in  this  part  of  the  subject: 
First  we  have  the  difficulty  which  comes  from  the  actual  ab- 
sence of  the  necessary  organs  or  tissues,  to  carry  out  tlie  sug- 
gestion. A  man  without  eyes  may  by  argument,  or  in  a  mo- 
ment of  rehgious  excitement,  be  led  menUlly  to  accept  the 
suggestion  that  be  will  see.  But  not  having  the  necessary  or- 
gans for  that  purpose,  he  is  physically  incapable  of  carrying 
out  the  suggestion.  Some  healers  claim  that  "  mind  "  can 
and  <loes  create  organs  as  tliey  are  needed.  Proofs  of  this  are 
wanting,  but  we  must  admit  their  argument  that,  this  being 
a  matter  so  contrary  to  all  tradition,  the  mind  has  an  unusual 
amount  of  prejudice  to  overcome,  and  examples  that  can  be 
demonstrated  are  in  tlie  nature  of  things  hardly  to  be  expected. 
We  do  not  know  what  might  be  accompli.ihedif  the  mind  were 
free  to  accept  the  suggestion  without  opposition,  Neverthe- 
less it  is  perfectly  clear  that  there  is  one  element  omitted  which 
negatives  all  the  claims  of  the  healers.  Time  i.i  this  neglected 
element.     It  may  l>e  true  that  every  idea   has  a  tendency  to 
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"  generate  its  actuality,"  e\'e»  to  a  lost  leg.  But  it  must  take 
time  for  that  idea  to  work  itself  out.  One  nmy  believe  that 
if  mat!  set  himself  to  ^row  wings,  and  willed  it  perxistetttly 
for  generations  and  ages,  he  would  achieve  his  purpose.  But 
when  we  come  dowti  to  the  lifetime  of  an  individual,  and 
that.  too.  when  it  is  half  gone,  lile  is  too  short.  The  time  cle- 
ment cannot  be  neglected. 

A  second  point  strikes  deeper  yet.  It  is  the  reaction  of  the 
diseased  organ,  or  the  effect  of  the  loss  of  an  organ,  upon  the 
mind  iLielf.  We  cannot  deny  the  fact  of  such  influence.  All 
the  methods  of  mental  cure  assame  a  mind  in  fairly  normal 
state,  and  they  acknowledge  themselves  helpless  unless  the 
mind  of  the  patient  is  in  a  condition  to  react  intelligently  to 
their  suggestions.  But  we  know  that  there  are  many  con- 
ditions in  which  a  person  cannot  so  act.  Wc  also  know  that 
disease  has  its  own  effect  upon  the  mind.  We  do  not  know' 
the  laws  governing  this  matter,  and  we  do  not  know  what  con- 
ditions of  body  make  it  impossible  for  the  mind  to  accept  sug- 
gestions that  would  be  easily  received  under  other  drcum* 
stances. 

It  is  only  reasonable  to  assume  that  there  may  be  many  su^ 
conditions.  Hence,  in  accepting  a  form  of  mental  therapeutics, 
we  may  be  holding  a  true  theory,  but  making  a  sad  mistake 
by  attempting  to  apply  it  under  conditions  that  il  does  not  fit. 

We  come  now  to  (he  question  of  suggestibility  from  another 
standpoint.  It  also  bears  upon  the  matter  just  discussed  and 
will  help  to  make  our  conclusions  clear.  Wc  have  admitted 
that  if  patients  could  fully  accept  the  suggestions  of  the  healer, 
there  might  be  more  decided  results.  The  thousand  and  one 
prejudices,  questionings,  etc,  etc.,  keep  the  individual  from  giv- 
ing himself  upeutirely  to  the  idea  that  he  thinks  he  accepts.  We 
have,  however,  one  class  of  data  where  the  ideal  condition 
seems  reached  in  a  measure.  We  refer  to  the  hypnotic  cures. 
Here  the  reasoning  faculty  being  in  abeyance,  questionings  or 
prejudices  arc  much  weakened  or  entirely  excluded.  In  fact, 
it  i.s  the  unanimous  conscensus,  that  the  one  characteristic  of 
the  hynoptic  condition  is  that  of  accepting,  with  little  or  no 
que»tton,  whatever  is  suggested. 

The  following  table  compiled  from  414  cases  of  Drs.  Van 
Rhenterghem  and  Van  Eeden,  shows  clearly  that  ( i )  the  deeper 
the  hypnosis  the  larger  the  percentage  of  cures.  C^-)  Even  in 
tlic  deepest  hypnosis,  not  all  cases  were  cured — even  of  those 
that  were  tried.  (3.)  Some  clas-sesof  diseases  are  far  less  ame* 
nable  than  others. 

The  inferences  from  this  table  are  extremely  important,  and 
help  to  answer  seversil  practical  questions. 

The  first  point  referred  to^that  the  deeper  the  degree  of 
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bypnosis,   the  greater  the  therapeutic  efifcct — may  be  eluci- 
dated by  the  following  illustration : 
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In  the  column  headed  "  Neuropathic,"  it  will  be  seen  that 
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4  went  into  Ilie  de«per  forms  of  hypnosis;  of  the  50  slightly 
benefited.  15  went  into  the  deeper  states  ("B"  or  "  C  ")  ;  of 
56  showing  decided  iiuprovement,  30  went  into  the  d«^er 
hypnosis;  and  of  the  64  cured.  41  went  into  deep  sleep  or 
somiiaiiibulisui.  The  deeper  the  liypnosis  the  less  the  opposi- 
tion to  the  suggestion  of  the  operator :  and  the  less  the 
opposition,  tlie  more  likely  that  tlie  suggestion  will  produce 
the  desired  effecl, ^health. 

This  fact  that  the  percentage  of  cures  is  greater  in  deeper 
hypnosis  than  in  light,  shows  the  diRiculty  in  ordinary  prac- 
tice of  o\'ercoming  the  patient's  objections  or  the  unconscious 
counter-suggestions  that  constantly  rise  from  the  ideational 
centers. 

A  second  point  clears  up  a  difficulty  that  we  have  already 
met  is  considering  tlie  claims  of  Christian  Science.  We  have 
seen  that  while  they  admit  failure  to  cure  all  diseases  st  pres- 
ent, they  yet  claim  that  the  more  perfect  development  of  the 
indi\-idiial  in  the  new  thoii]<lit,  the  more  complete  acceptance 
of  the  suggestion,  will  accomplish  the  cure  of  all  disease.  But 
in  hypnosis,  we  seem  to  have  a  state  that  Js  ideal,  so  far  as  the 
absence  of  distracting  prejudices  are  concerned.  The  demand 
of  the  Christian  Scientist  for  a  test  under  conditions  of  com- 
plete acceptation  of  the  teaching,  seems  here  granted  and  with 
a  negative  outcome  that  all  diseases  are  not  cured.  Not 
ev^n  are  all  cases  of  the  same  disease  cured.  Even  those 
most  skilled  in  pathology  and  in  hypnotism  cannot  tell  before- 
hand what  case  can  be  cured  by  the  treatment.  This  »:cnis 
to  be  conclusive  proof  that  Suggestive  Therapeutics  must  take 
its  place  hy  the  side  of  drugs  rather  ihau  to  assume  to  super- 
cede  them. 

The  third  inference  corroborates  this  idea.  Some  classes  of 
disease  are,  as  a  rule,  cured  by  suggestive  treatment;  others 
are,  as  a  rule,  not  affected. 

It  must  be  admitted  at  this  point  that  hypnotism  itself  is  not 
at  its  perfection  yet.  The  operators  are  still  more  or  less  bound 
b>-  tradition,  and  the  belief  that  certain  ailments  cannot  be 
cured.  This  belief  they  unconsciously  communicate  to  their 
subjects.  But  in  view  of  all  the  facts,  it  is  altogether  improb- 
able thnt  the  results  can  be  materially  changed.  The  line  of 
division  between  curable  and  incurable  cases  may  be  some- 
what changed  so  as  to  put  a  few  more  on  the  curable  side;  but 
there  is  nothing  to  indicate  that  the  claim  of  Christian  Science 
can  e\'er  be  realized.  On  the  other  hand,  much  iu  tlie  nature 
of  mind  and  of  body,  as  well  as  what  we  know  of  their  rela- 
tions, points  clearly  to  the  other  \'iew. 
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Pbycuolocical  Pkoblbus. 

The  facts  of  special  inlcrt;*!  to  psychologicnl  science,  which 
nuiad  out  from  tin;  prfceding  pages,  and  which  require  some 
further  discussion,  are  three  : 

First.  Pain  ceases  in  accordaucc  with  th«s«r  methods  of  treat- 
ment. 

Second.  Changes  in  tissues  of  the  body  are  prodnced  in  ac- 
cordance with  the  ueiital  condition. 

Third.  The  mental  attitude  of  polienls  at  nil  »taj;es — before 
jiiid  after  and  during  the  cure — is  one  best  described  in  terms  of 
bchef.  or  more  explicitly,  in  terms  of  attention  as  modified 
and  controlled  by  more  or  less  consciou-s  Ixrlicfs.  Before  the 
cure,  the  putient  thinks  about,  and  attends  to,  his  pains  and 
symptoms;  in  his  cure,  he  ccamts  to  attend  to  these,  cither 
neglecting  them  entirely,  or  attending  wholly  to  the  sen.-ta- 
tioos  of  improvement  that  he  is  led  to  look  for.  After  his 
cure,  if  it  is  permanent,  his  attention  is  directed  outward,  to 
normal  human  interests  and  the  daily  affairs  of  life. 

Tn'o  questions  arise  in  connection  n-ith  these  fads,  viz.: 
What  la  juiin  that  it  thus  appears  and  disappears  with  the 
fluctuation  of  the  attention  ?  and  how  does  a  mental  state 
affect  cltanges  in  bod>'  tissues?  To  propose  to  answer  these 
questions  would  be  the  height  of  presumption,  but  we  may  be 
pennitted  to  add  a  little  to  the  speculation  already  extant. 
Although  pnin-pleasure  has  been  extensively  disctiHted,  and 
many  theories  advanced,  wc  seem  to  be  still  far  from  agreement 
on  the  main  que.stion  of  what  pain  is  or  its  physiological  ba- 
sis. Whether  there  are  special,  pain  nerves,  end  organs  or  brain 
centres,  is  a  matter  of  dispute.  Wedinski  thinks  all  nerve 
fibres  can  feel  pain;  Pick  says  patti  is  mu.<)tly  in  the  spinal  cord; 
Wemicltc  declares  that  all  basal  centers  with  gray  matter  in 
them  Ciin  ache.  P^Iinger  makes  the  internal  capsule  the  pain 
center;  Ludwig  claims  that  he  cut  out  certain  parts  of  the 
spinal  cord  and  destroyed  pain  in  certain  regions. 

Marshal  (Pain  Pleasure  and  j&thctics,  N.  Y.,  1S94,  p.  304-5) 
says: 

•■  Whence  we  hove  the  working  hypothesis: 

"{ I )  Pleasure  is  experienced  whenever  the  physical  activilv 
coincident  with  the  psychic  state  to  which  the  plea-ture  is  at- 
tached involves  the  use  of  surplus  store<l  force — the  resolution 
of  surplus  potential  into  active  energy;  or,  in  other  words, 
whenever  the  cnerg>'  in%'olve(l  in  the  reaction  to  a  stimulus  is 
greater  in  amount  than  the  energy  which  the  stinuilus  habitual- 
ly calls  forth. 

"(3)  Pain  is  experienced  whenever  the  physical  action  which 
determines  the  content  is  no  related  to  the  supply  of  nutriment 

JomutAL— 1 1 


490 


CODDAKD : 


to  its  orf;aii  that  the  energy  involved  in  ttie  reaction  to  the 
stimulus  is  Icsn  in  amount  than  the  eocrg}*  which  the  stimulus 
habitually  calls  forth. 

"  In  general  we  may  niso  say  that: 

"  Pleasure  and  pain  are  primitive  qualities  of  psychic  states 
which  are  detenniiicd  by  the  relation  between  HClivity  and 
capacity  in  the  organs,  the  activities  of  whidi  arc  concomitants 
of  the  psychoses  involved." 

Witmer.  in  what  is  probably  the  best  paper  that  has  appeared 
oa  the  subject,  of  recent  date,  summarixes  as  follows:  (Stt 
"Pain"  by  Lightner  Witmer,  in  aoth  Century  Practice  of  Med- 
icine, Vol.  XI. ) 

I.     Pain  is  a  simple  nnaualyzable  mental  content. 

a.     It  sliould  therefore  be  called  a  sensation. 

3.  There  is  no  conclusive  anatomical  evidence  for  the  exist- 
ence of  a  peripheral  sense  organ  or  ncr\'outi  end  organ  for  pain. 

4.  Nor  for  pain  nerves  or  periplieral  sensory  ueiu'ons. 

S-  Much  evidence  justifies  the  conclusion  that  all  or  some 
peripheral  nerves  may  under  adequate  stimulation,  act  with 
specific  pain-proilucing  runcliun:  that  such  iierve-s  may  lose 
their  fiuictioa  without  a  loss  of  other  functions  or  may  lose 
other  functions  without  losing  the  pain  function.  Thus  pain 
may  be  a  sensation  of  purely  central  uer\'ous  origin.  The 
amtiRal  of  pain  by  stimuli  and  its  presentation  in  consciousness 
along  with  other  Kusations,  may  be  explained  by  the  simul- 
taneous as.sociation  of  pain  with  other  forms  of  stimulation — 
an  association  that  may  take  place  at  any  level  of  the  nervous 
system.     (Analogous  to  colored  sound.) 

6.  There  is  a  specialised  pain  tract  in  the  spinal  cord  which 
is  certainly  constituted  in  part  of  the  gray  column,  and  which 
may  be  composed  of  a  part  of  the  gray  column  of  both  sides, 
including  the  corami.'ssure  and  a  part  of  the  lateral  tract.  Into 
this  pain  tract  nerves  from  the  sympathetic  system  and  from 
the  internal  organs,  together  with  all  .>tpecialin;d  nerves  from 
the  periphery,  discharge  their  stimulation  when  this  is  rela- 
tively intense.  The  intensity  necessary  to  bring  about  this 
discharge  may  be  that  which  is  sufficient  to  overcome  the 
resistance  offered  by  the  tract. 

7.  This  tract  passes  np  through  the  optic  thalamus  and 
posterior  limb  of  the  internal  capsule,  the  "'carrefour  scnsitif," 
into  the  cerebrum,  and  reaches  some  region  unknon-n,  but 
probably  a  part  of  the  somscsthetic  area.  This  hypothetical 
area  may  be  looked  upon  as  the  pain  center. 

8.  There  is  some  warrant  or  ju.stification  for  considering 
the  pain  tract  in  the  spinal  cord  as  the  specialized  ner\-c  organ 
of  pain,  which  together  ivith  the  hy|Knhclical  .special i^.ed  cortical 
center  constitutes  the  specific  organ  of  pain. 
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9.  Any  part  of  this  central  pain  organ  may  be  stimulated 
in  the  cortex  or  Vrelow  it.  citlitr  hy  stimuli  discharging  into  it 
through  normal  physiological  processes,  by  ^inal  or  cortical 
a&«ocialioii.  by  irritation  due  to  disease,  and  perhaps  by  a 
vascular  disturbance  within  the  central  nervous  system. 

Grant  Allen  ( Phyjiiological  .^thetics,  N.  Y..  1877,)  says; 

"  Pain  is  the  subjective  concomitant  of  destnictive  action  or 
iusuHicient  nutrition  in  any  sentient  tissue.  Pleasure  is  the 
subjective  concomitant  of  the  norma!  amount  of  function  in 
any  such  tissue."     (p.  29.) 

But  neither  of  these  definitions  recognizes  the  effect  of 
attention  on  pain.  This  is  perhaps  due  to  the  general  ides 
thai  attention  only  effects  the  degree  to  which  the  pain  is  felt. 
It  is  of  course  a  common  experience  that  one  feels  their  pain 
more  when  they  give  attention  to  it.  wbereas  anything  that 
can  distract  attention  lessens  the  painful  sen.<nition.  But  this 
is  only  a  part  of  the  truth.  The  fact  is  clearly  proved  by  the 
experiences  of  mental  therapeutics,  that  the  sen.'^atiou  of  pain 
is  absolutely  removed  by  these  methods  which  focus  the 
attention  on  some  extraneous  object  or  idea.  This  accounts 
for  the  many  supposed  cures,  which  prove  not  to  be  perma- 
nent— pain  is  stopped,  and  since  pain  is  the  chief  objective 
sign  of  disease,  patient  thinks  be  is  entirely  cured.  If  this  is 
not  the  case,  then  we  have  to  account  for  the  actual  change  of 
the  tissue  from  disease  to  healthy  condition,  in  such  a  remark- 
ably short  time  that  the  healers  call  it  instantaneous. 

Toward  an  explanation  of  these  facLi,  may  we  not  assume 
an  hypothesis  something  like  the  following? 

Hvcry  cell  of  the  body  has  im  own  sensibility,  and  reactt  to 
stimuli  in  a  certain  definite  way  if  the  stimulus  is  helpful  and 
the  opposite  way  if  Ihe  stimulus  is  harmful.  If  we  think  of 
a  primitive  unicellular  organism,  we  can  easily  imagine  that 
in  time,  these  two  reactions  would  become  distinguished,  and 
consciously  pleasurable  and  painful  respectively,  according  as 
they  were  beneficial  or  injurious  to  the  life  of  the  organism. 
Then  ns  we  ascend  to  the  multicellular  organ  and  differentia- 
tion begins,  one  cell  devoted  to  one  kind  of  work  and  anotlier 
to  another  kind,  the  liability  to  injury  i.s  increased,  and  the 
power  of  resistance  is  reduced,  since  the  cell  having  developed 
greater  efficiency  in  one  direction  has  given  up  its  power  in 
another. 

But  here  a  new  element  comes  in.  The  very  fact  of  tl>e 
associBting  together  of  different  cells  necessitates  a  kind  of 
rough  acquaintanceship.  Each  cell  in  the  association  must 
be  stimulated  by  the  cell  adjoining  it  in  a  way  that  is  neither 
the  stimulus  of  a  food  particle  nor  yet  an  enemy.    The  rccogij' 
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nitioD  of  this  differeuce  ia  stimuli  is  the  beginnings  of 
consdousDCSS,  or  if  Cope's  view  of  arch»»theticisni,  or  primi- 
tive consciousness  of  the  individual  cell  is  correct,  then  we  shall 
call  this  consciousness  which  recognizes  iiOjnccut  cells  at.  part 
of  ttie  saine  orsauism,  the  "general  consciousness"  in  accord- 
ance with  Stanley's  temiinolon-.  The  extent  and  imjiortancc 
of  tttis  general  coosciousocss  mcrcascs  as  wc  ascend  the  scale 
of  life.  When  we  reach  tlie  rudiments  of  a  nervous  syMem. 
this  general  consciousness  takes  a  controlling  interest  in  the 
corporation,  and  psychic  life  begins  in  earnest. 

Henceforth  wc  have  a  well  regulated  plan.  We  may  liken 
the  organism  to  a  republic  composed  of  individoal  states. 
The  general  go\-cninieut  is  concerned  with  the  welfare:  and 
reputation  of  the  body  as  a  whole:  each  state — or  cell — attends 
to  itsowu  aflairs.  dot^  the  work  that  has  fallen  to  its  lot,  aud 
settles  its  own  difficalties  as  far  as  possible.  When,  however, 
the  difficulty  becomes  too  great,  an  appeal  is  made  to  the 
general  government. 

Now,  in  Uiis  multicellular  organism,  trouble  is  constantly 
arising:  every  cell  is  constantly  receiving  unpleasant  stimuli 
and  experiencing  pain  because  of  its  own  sensibility.  Whether 
this  eell-consdousnesA  of  pain  will  rise  to  the  general 
consciousness,  seems  to  depend  upon  two  factors:  first,  the 
quality  and  quantity  of  the  pain  consdoiisiiess  of  the  celt,  aud 
secondly,  the  amount  of  attention  given  to  it  by  the  general 
consciwnsness^lo  revert  to  our  figure,  whether  the  general 
government  will  become  interested  in  a  state  trouble,  depends 
upon  the  inaguitude  of  the  trouble  and  the  amotiiit  of  business 
the  general  go\'erumcnt  has  on  hand.  Kxi>erience  sliows  tliat 
we  have  all  degrees,  and  every  possible  circumstance.  We 
may  give  our  attention  to  almost  any  organ  of  the  btidy  and 
in  a  short  time  we  can  find  pain  there.  Normally  it  is  high- 
ly probable  that  mudi  that  is  pain  for  the  individual  cell  or 
group  of  celts,  passes  without  e^'er  coming  to  full  conscious- 
ness. 

Finally,  atlcnlimi  may  l)e  turned  away  from  the  cell  group 
and  strongly  fixed  on  some  extraneous  object  or  idea,  and 
then  a  pain  of  high  intensity  and  involving  a  large  area  may 
fail  to  make  itself  felt.  Instances  arc  seen  where  a  person 
suffers  a  severe  injury,  even  a  fatal  wound,  but  under  excite- 
ment feels  no  pain  and  is  even  ignorant  of  what  has  happened. 

It  seems  reasonable  that  the  second  of  the  conditions 
enumerated  should  be  the  one  most  in  accord  with  the  highest 
welfare  of  the  organism,  especially  if  wc  are  considering  an 
intelligent  being.  Whenever  itn  injury  is  of  such  a  nature  or 
extent  as  to  endanger  the  life  or  efficiency  of  the  organism, 
the  attention  of  the  entire  being  nitiat  be  turned  towards  its 
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restoration.  When,  however,  tlic  intelligence  hns  done  all 
thai  can  be  done  to  remove  the  trouble,  consciousness  may 
and  should  be  diverted  in  other  directions,  since,  as  Dr.  Leach 
says:  ("Albrutfs  System  of  Medicine,"  p.  341.)  "Painaod 
suflTeiing,  by  their  influence  on  nutritional  processes,  tend 
directly  to  prevent  the  return  of  tissues  and  organs  to  normal 
state;"  or.  as  Dr.  Edes  puts  it,  "  Attention  constantly  turned 
in  on  its  own  painful  surroundings  impedes  henlttiy  mental 
action  as  an  ingrowing  toe  nail  impedes  healthy  locomotion." 
(Edcs—Shattuck  Lecture  1895.  p.  37.)  Similarly,  any  injury 
of  any  less  extent  than  this,  need  not,  and  in  the  best  regu- 
lated organism  must  not.  come  to  conscion.Hness-  And  finally 
the  absence  of  pain  in  the  case  of  serious  injur>'  is  a  calamity 
which  would  in  time  destroy  the  species. 

In  mental  therapeutics,  the  intelligence  is  apiiealed  to,  to 
do  precisely  what  we  have  just  seen  is  the  vrisest  thing.  In 
diflerent  ways  the  patient  is  induced  to  fix  hLs  attention  on 
some  idea  other  than  his  pain.  He  docs  this  the  easier  from 
the  conviction  that  he  is  in  the  care  of  those  who  are  seeking 
bis  welfare.  The  Christian  Scientist  tells  him  he  has  no  pain, 
and  so  distracts  his  attention  by  convincing  him  that  there  is 
nothing  there  to  fix  his  attention  on. 

In  hypnotism,  again,  the  attention  of  the  patient  is  fixed, 
perhaps,  on  the  supposed  power  of  the  operator;  finally,  in 
Divine  Heating,  the  patient  fixes  his  attention  on  the  Creator 
"  wlio  healeth  all  thy  diseases." 

The  relation  of  the  nervous  system  to  this  process  is  obvious. 
This  higher  consciousness  is  an  immense  advantage  to  the 
animal  possessing  it.  But  it  is  only  possible  where  all  the 
parts  are  so  related  that  the  cell  consciousness  of  one  part  can 
be  communicated  to  another  part.  In  the  lowest  multiceltulnr 
animals  thU  is  easily  accomplished  by  simple  contact.  But  as 
we  go  higher  this  was  not  sufficient,  and  those  animals  that 
had  no  better  plan  died.  Those  who  could  provide  a  line  of 
easier  conduction  would  5ur\'ivc.  Thus  may  have  arisen  the 
ner\'ous  system  which  makes  possible  the  interchange  of  cell- 
consciousness  throughout  the  body.  The  place  of  transfer  or 
for  collecting  all  the  sensations,  is  the  central  ner\'ous  system. 
And,  as  all  kinds  of  combinatiotu  are  po-ssible  here,  so  we  have 
all  possible  degrees  of  consciousness  resulting.  Perhaps  the 
Bimplcst  is  the  reflex  arc  of  the  spinal  cord,  which  is  common- 
ly supposed  to  be  unconscious.  Then  come  the  rcflcxw  from 
the  lower  levels  of  the  brain,  giving  rise  to  a  greater  or  less 
degree  of  consciousness.  The  most  complete  combination  of 
all  the  incoming  sensations  constitutes  full  consciousness. 
This  has  10  do  with  the  highest  welfare  of  the  individual. 
Health  and  the  highest  efficiency  is  obtained  when  this  total 
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conscioiuncss  is  matie  up  of  seu^tioiis.  each  of  which  has  its 
full  value,  and  no  cue  of  which  occupies  a  larger  place  in 
consciousness  than  it  deserves.  Under  such  drcumslanccs. 
any  cell  or  group  of  cells  comprising  tissues  or  organs,  whose 
dei-niijteiiiciit  eiidan^trs  the  whole  body,  will  be  at  on<x 
attended  to.  and  the  higher  faculties  of  the  mind  brought  lo 
bear,  to  restore  the  disea.sed  parts  to  normal  condition:  on  the 
other  liBnd  any  piiin  which  arises  from  a  purely  local  trouble 
will  be  neglected  and  allowed  to  take  care  of  itself. 

Such  a  theor>'  as  thi^  assiiine»  nothing  inconustent  with 
known  facts,  and  at  least  gives  a  possible  explanation  of  the 
matter  in  c[ue.stioii. 

In  concluding  this  part  of  the  discussion  we  may  quote  from 
Stanley  (Evolutionary  Psychologj-  of  Feeling,  p.  33-4.): 

"  The  ckrlictt  liviug  RgKrcvAtioii*  nttnin  hul  a  very  sti);bt  ilegr*e  of 
coniEiiun  IKc,  and  very  Biowly  <lo  Uie  c*ll>i,  iind«r  llie  pii-»»urc  of 
Mfviccability  in  the  itruxsk  for  txiitviice.  give  up  tUcir  imic(icn- 
detiee  *aA  become  inlerde  pen  dent,  cnch  thereby  gtvJDg  up  some 
fnDctioninE  tobe<li>iie  tar  it  by  oIlier«,  nml  iu  turn  fuiictioniiiK  for 
others.  Thus  it  is  bin  slowly  tbnl  a  atomach  is  spccializeil.  the  cell* 
in  gcucTal  in  The  orjcanism  Ions  TcUJtiing  and  excrcistiig  sotnc  dt^»t- 
Itc  faiii'tloTi.  wbicli  U  iitopcrly  ternicil  •ub-(llge«tion.  In  IliJs  wny  ■ 
soup    bath     gives    noiiHuliment.      If    psychic    fnuctioa     speciaiiMI 

Kadually  like  other  (uuciions,  we  Hbnll  hnve  in  the  lanic  way  a  sub. 
riD  here,  a  »iiib-i-i>nsi.'initsnes»  which  "tsmW  (or  lower  Cftilcrt.  and 
not  for  the  whole  crgmiisni  as  such.  The  wider.  hiRher,  and  more 
•pecialiEed  pnychic  center  tlocs  not  at  once  cx(inj;uit)h  the  loner. 

"  Now  what  lit  a  higher  orKaiiism  but  an  involved  series  of  eoDiblna- 
ItOD*  of  combinations?    With  every  new  inlcgrallon  a  bi|;her  plane  is 

■chieved,  and  the  vital  process  has  a  wider  (uiictionJuK>t'"ll''cr''y^'^''^*' 
activity  oo  far  as  it  does  not  pa»  over  into  the  service  of  the  new  and 
higher  whole,  remains  as  «ub-functioQ.  With  every  new  (tage  inevolo* 
tiou  the  inteKcaiiiifc  psychic  (actor*  only  partially  lone  tbcm»elres  in 
effecting  a  comuian  p^yohism  (or  the  new  whole,  a  tub-cou^ciou^neM 
and  a  sub-sub-consciousiiess  etc..  .arc  still  carried  on  in  survival.  In 
nan.  ph^'siologlcalty  ^pcalcing.  it  la  the  brain  consciousDcas  which 
la  general.  But  we  need  not  sappoie  this  to  extingniab  all  the 
lower  ganglionic  consciousness  from  tihich  and  by  wYiich  it  arose. 
If  paycbic  function  be  coiielattvc  with  otbcr  fti'nrtioii,  wc  niuM 
expect  in  man  a  v&st  amount  of  survival  sub^mentality  which,  while 
not  the  mind  of  the  ciao.  is  yet  mind  in  the  man.  The  IndiTidnal 
kaows  neces«arlly  only  the  general  consciousneas,  for  this  only  is  bit 
consciotiUKSs  and  constitutes  his  individuality,  yet  the  doctrine  of 
evolution  would  call  for  n  vast  deal  of  undiscovc table  fcttnpic  coa- 
aciotianeM  which  never  riaes  to  the  level  of  the  whole  organism's 
coo  scion  snes*.  A  cell  or  a  gronp  of  cells  may  be  in  pain  and  yet 
there  be  no  pain  in  the  indiTiduaraconscioutness.aDd  ao  uokaows  to 
tfaif  KO'^ral  coascfottsneaa. 

"Wc  have  intimated  that  primitive  consciousness  may  occur  in  ft 
tuh.conEciout  way  in  the  highest  orKanUniii.  Bnt  can  th!(sn)>-con*ciouit- 
Decs  evtr  be  more  than  mere  lurvivnl  in  its  nature?  or  may  It  play 
eascntial  part  as  ba-iis  of  higher  manifestations*  If  the  integration 
of  mentality  is  tike  other  inte|{ ration,  e.  g., — material  which  la  bated 
on  molecular  aud  atomic  activity — it  will  be  t>ouDd  up  in  the  activity 
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of  ps^rchic  unit*,  which  can  be  none  oihcr  tlian  *iib-coitH;tou*neu. 
That  in,  any  common  or  KCiiersI  conicioiiaiivRH  when  looVcil  nt  from 
below,  and  analvticAlljr  is  tlic  dynamic  organic  whole  of  c)em«nta;  it 
is  a  product  oi  uctifiticK  which  are  on  another  plane  from  iuelf. 
Roughly  i11uair«t«(l,  I  mny  say  that  my  fiugvr  ftcU  puiii  before  I  do. 
We  conceive  that  nt  a  certain  intensity  a  »ub-Con»ciou»ne»*  teti<!*  to 
rouic  a  tjenciat  couicioUfUcss.  nii'I  for  n  lime  maimain  it  ~  ntid  loftiriu 
inlcDRity,  llic  i^'ciicral  coa)>uiouaiic«s  disappcata.  leaviug  only  the  oub- 
coaKJousneM,  which  may  loii);  ouiUit  the  general  form. 

" Stib^ouacioiunest,  whether  as  survival  or  baud,  is  put  beyond  otir 
direct  obscrvitiou,  but  it  remains  a  ntccHsry  biological  an<l  piiycholofc- 
leal  hypotheaia." 

I  have  quoted  somewhst  at  Icngtli.  because  of  its  bearing 
on  the  next  section  as  well  as  on  the  preceding. 

Vi'6  may  now  proceed  to  discuss  otir  second  question  r  How 
can  a  physical  change  be  effected,  in  coireitpondeiicc  to  a 
mental  thangc? 

For  convenience  we  may  note  that  physical  change*  in  the 
hmuan  body  in  its  rt:lation  to  health  are  wrought  in  four  dif- 
ferent w^ys. 

First  we  have  the  voluntar>-  changes.  If  eyes  are  painful, 
one  closes  the  lids  and  shuts  out  the  light.  If  an  nnii  or  a 
leg  is  the  seat  of  pain,  a  change  in  its  position  may  relieve  it. 
We  rest  or  we  exercise  a  muscle  or  organ  oji  we  will,  according 
to  its  condition  or  the  condition  we  wish  to  produce.  With 
the  aid  of  the  surgeon  we  remove  diseased  parts.  All  this  is 
familiar,  and  while  we  really  know  nothing  of  how  a  move- 
ment is  accomplished  by  the  will  to  move,  yet  we  are  satisfied 
to  leave  that  question  and  hide  our  ignorance  tinder  the  sound 
of  psychological  terms. 

Secondly,  we  apply  drugs  to  the  sy.-item,  and  by  chemical 
or  mechanical  or  molecular  action  produce  changes  in  the  con- 
dition of  the  system  or  some  part  of  it.  All  tliis  is  e\'ery-day 
therapy. 

Thirdly,  we  have  shown  in  the  preceding  pages  that 
outside  of  the  voluntary  mtiseles.  and  without  any  drug.*, 
the  physical  condition  is  changed  according  to  some  law  of 
mind,  little  understood,  but  roughly  exprcsiwd  in  the  for- 
mula, "believe  you  arc  well  and  health  results."  As  wc 
have  already  neen,  a  large  part  of  this  work  ts  sufiiciently 
explained,  by  the  simple  removal  of  worrj-  or  the  distraction 
of  the  attention  from  the  disease.  We  need  not  go  into  a  dLs- 
cus.ston  of  the  question:  why  too  much  attention  to  an  organ 
is  unfavorable  to  its  functioning,  and  the  dissipation  of  atten- 
tion favors  recovery.  Indeed  we  cannot  discuss  it  without  a 
fuller  exploiting  of  attention  than  is  fitting  here.  It  is  sufficient 
to  point  out  that  such  is  the  case — a  fad  which  all  will  rec- 
ognize— and  to  remark  in  passing  that  i(  seems  most  likcljrj 
to  be  a  relaxation  of  muscular  as  well  a.4  a  mental  attitude. 
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The  remit  of  atteotioa  to  an  or^n  U  an  unconscious  muscular 
^tintraction  which  necessarily  ititerfere«,  ta  a  rule,  with  the 
nunnol  functiotiiag.  The  n-ithdrawal  of  attention  rdaxcs  the 
iuukIcs  Hnd  allows  nonnal  action  and  nutrition. 

The  fourth  class  is  mudc  up  of  Uiosc  cases  of  mental  eflcct 
where  the  simple  removal  or  relaxation  of  attention  does  not 
MCC11)  to  account  for  the  result.  Thc$c  are  best  seen  in  hypnotic 
cures,  where,  in  accordance  with  the  suRgestion  of  the  oper- 
ator, a  physical  changt:  i-'^  wrought  unconsciously  to  the  patient. 
Mich  as  the  accdeiBtion  or  retardation  of  the  ptUse;  the  raising 
or  lowenng  of  temperature,  etc. 

This  class  seems  to  demand  the  aid  of  some  hypothesis  of 
llie  uncomtcious  or  sub-conscious  control  of  physical  .states  by 
mental  activity.  Something  akin  to  volition,  but  which  is 
unconscious,  would  seem  to  be  necessary  to  account  for  the 
fiKts.  It  is  astliough  while  we  cannot  get  direct  control  of 
the  heart.  £.  g.,  and  stop  its  beat  or  increase  its  rate,  yet  we 
can  convey  a  message  to  some  power  within  us.  but  of  which 
we  are  unconscioua,  and  tbia  power  accomplishes  the  desired 
result.  This  is  the  idea  of  Mr.  Myers's  Subliminal  Conscious- 
neas  Theoo'  (P-  S.  P.  R,  Vol,  VII,  pp.  345-6),  in  which  he 
argues  for  an  unconscious  mtftligence.  which  directs  the  action 
of  the  involuntary  muscles,  just  as  a  man  directs  his  voluntary 
muscles. 

ThU  is  not  the  place  to  discu3.<)  the  different  views  of  the 
unconscious;  the  reader  can  consult  Hartmann,  Cope.  Clifford, 
Waldstdn.  Lewes,  Stanle>-,  and  others  who  tia\-e  written 
on  it. 

That  conscionsncss  holds  only  a  small  part  of  man's  mental 
stock,  Ls  recognixe<l  by  all  psychologists;  nL«o  thiit  evolution 
gives  good  reason  for  all  grades  and  degrees  of  consciousness. 
Perhaps  Myers's  statement  sums  this  up  as  well  as  any.  He 
says  (&f.  ciL  )  : 

"We  may  regard  the  human  organism  as  an  aggregation  of 
primitive  unicellular  organisms,  whicit  have  divided  tjieir  func- 
tions and  complicated  their  union,  in  response  to  the  demands 
of  the  environment  and  along  sudi  lines  of  evolution  as  were 
pocsiblc  to  the  ori^nal  germ  It  is  poc^tble,  too.  that  all  these 
processes — beginnmg  with  the  amoeboid  movements  of  the 
primitive  cells— were  accompanied  by  a  capacity  for  retaining 
the  impress  of  ptevioas  excitations,  a  mdiroentary  memory 
which  at  Srst  constituted  all  the  comtcioasncs-t  which  our  lowly 
aoccstors  posse^Md  And  further — may  we  not  suggest — as 
evolution  went  on  and  more  complex  operotions  werede\-eloped 
while  the  primitive  processes  of  cell  change  became  stereotyped 
by  long  heredity,  the  memory  which  represented  these  earlier 
diangea  sank  to  a  low  psychical  depth;  occame  subliminal  and 
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cbnM  no  longer  be  »uinnioned  by  a  voluntary  effort  into  the 
stiper-lixHinal  sequence  of  conscious  states.  How  do  we  know 
that  any  psychical  ac<iuisition  is  ever  wholly  lost?  or  even  that 
a  tnemorj'  is  the  \^-cakcr  txrcausc  it  has  sunk  out  of  voltititary 
control?  It  may  be  possible  by  appropriate  artifices  to  recall 
primeval  memories  and  to  set  in  motion  any  physiological  pro- 
cess whicli  could  at  any  moment  of  our  ancestral  history  have 
been  purposivcly,  however  blindly,  performed." 

This  seems  to  be  the  line  along  which  we  must  look  for  our 
explanation,  and  yet  in  the  hypothesis  of  Myers  there  seems 
to  be  a  flavor  of  mysticism  which  is  not  entirely  satisfactory 
and  not  easy  to  comprehend. 

May  we  not  dcscnbc  the  whole  process  as  follows? 

It  is  a  ([uite  generally  accepted  theory  now,  that  all  reflexes 
were  once  conscious  but  have  lost  the  conscious  element 
through  repetition  and  ease  of  performance;  consciousness 
itself  being  depeudenl  upon  a  sense  of  effort,  when  the  thing 
is  done  without  effort  consciousness  must  necessarily  vanish. 
This  is  on  the  physical  side,  and  the  motor  phase.  But  when 
any  given  act  was  conscious,  there  was  not  only  a  definite 
movement  of  certain  muscles,  whose  efforts  to  move  gave  riae 
to  consciousness,  bnt  there  was  a  definite  nervous  discharge  in 
tile  cells  of  tile  nervous  system.  The  volition  which  caused 
the  movement  had  its  concomitant  physical  element  some- 
where in  the  brain  or  spinal  cord.  This  whole  mechanism 
was  set  off  by  a  conscious  state  of  will,  or  an  idea.  Now, 
when  the  movement  became  aiitomatie  or  reflex,  what  became 
of  the  brain  path  which  had  been  worn  by  generations  of 
conscious  effort?  Is  it  not  pos-sihle  that  they  too  remain,  not, 
iodced.  as  the  well  worn  trails  that  they  were  when  this  par- 
ticular moveiuemcnl  was  a  comicious  niovetnent,  but  yet  they 
remain  distinctly  different  from  the  parts  wlierc  n<j  such 
patlis  have  ever  existed  ?  Tliey  are  like  the  old  wood  roads 
of  a  past  generation,  often  noticed  in  the  forest;  no  longer 
used,  much  overgrown,  but  still  recognizable  as  the  place  of 
a  former  thoroughfare,  and  still  the  route  that  would  be  picked 
out  if  a  new  road  were  to  be  constructed  for  the  same  purpose. 
May  it  not  be  that  the  new  volition  which  finds  no  conscious 
outlet  for  its  energ>',  nevertheless  finds  an  outlet  along  this 
old  course,  so  slowly  indeed  that  it  gives  us  no  conaciousness 
of  the  fact,  but  nevertheless  it  reaches  the  same  mu!*cles  and 
accomplishes  the  same  result  that  the  old  volition  used  to  do? 
Like  the  traveller  who  returns  to  his  native  city  after  long 
years  of  wandering,  and  finds  nothing  recognizable  as  he  goes 
along  the  streets,  cannot  even  tell  the  direction  of  his  old 
hotne,  and  yet  all  unconsciously  to  himself  he  walks  in  the 
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right  direcUoii,  makes  the  proper  tunis,  and  arrives  at  the 
very  house  he  used  to  call  home. 

Wc  do  iiot  Ictiow  how  lo  influeuce  tlic  action  of  the  bowels 
directly,  but  the  simple  organism  wliicti  was  our  remote 
ancestor,  knew  all  about  it,  because  his  whole  consciousness 
was  occupied  with  that  function,  ami  whene\'er  it  was  neces- 
»ar>-  to  get  rid  of  the  waste  products,  he  went  about  it  jost  as 
wc  take  a  bath.  And  the  tnioes  of  the  old  act  are  nith  us, 
«ncc  it  is  only  necessary  for  us  to  fix  our  attention  ou  the 
desired  niov-ement,  and  someliow,  altogether  without  our 
knowledge,  the  desired  result  follon-s— the  volition  has  found 
its  way  throufth  the  old,  overgrown  path. 

Thus,  it  seems  to  us,  wc  may  picture  to  ourselves  the  way 
in  which  an  idea  generates  its  actuality  without  doing 
violence  to  any  known  faets.  and  without  calling  in  the  aid 
of  any  power  more  mysterious  than  primitive  consciousness, 

Dr.Edessays.in  tln»connectioii(Ncw  Kngland  In%'alid,p.53, ) : 

"  It  appears  necessary  that  the  influence  which  is  toprotimte 
such  8  psychic  change  as  miLst  take  place  in  cases  of  hysteria, 
and  consequently  in  many  of  chronic  invalidism,  tUiit  whicli 
U  to  make  the  cerebral  hemispheres  again  resume  their  control 
of  the  muscles,  which  is  not  merely  to  diminish  the  extreme 
sensitiveness  to  pain  and  fatigue,  but  inhibit  that  active  search 
for  it  so  commonly  seen;  that  which  is  to  set  flowing  again 
that  nervous  current  which  promotes  nutrition  ;  in  a  word, 
that  influence  which  cures,  whether  in  the  hands  of  ihc 
physician  who  has  studied  the  case  and  who  knows  it  scien- 
tifically, or  of  the  charlatan  who  makes  no  pretense  to  »uch 
■  Icnowletlge  or  shrewdly  guesses  at  it  from  the  failures  of  his 
f  predecessors,  must  reacli  that  psychical  region  that  is  not  in 
full  view  of  the  ordinar>'  consciousness,  tlie  so-called  sublim- 
inal consciousness. 

"  It  is  apparently  in  some  lower  stratum  of  cerebral  action 
that  intellectual  convictions  are  moulded  into  confidence, 
desire  and  activity,  and  there  also  apparently  the  same 
convictiotLs  may  arise  wHthout  the  inttr\-cntion  of  distinct  per- 
ception or  logical  reasoning.  There  arc  those  who  hold  that 
this  region  may  be  reached  most  quickly  ""d  certainly  through 
hypnotism,  /.  c,  the  patient  is  made  more  receptive  and 
suggestible  thereby,  W'c  have  seen  how  it  is  reached  by 
methods  which  have  but  little  to  do  with  the  reason,  and 
much  with  mystery  and  marvel.  It  is  certain,  however,  that 
these  are  not  the  on/y  channels  through  which  an  impression 
can  be  mode,  and  it  seems  probable  that  when  the  physician, 
by  beginning  with  the  ordinary  coiisciou.tiiess  and  by  oft- 
repeated  direction  and  eticouragenient.  sometimes  amounting 
to  a  re-education,  can  admulatc  the  motor  powers  of  the  will 
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aiid  set  them  free  from  the  inhibitory  control  of  lesr,  habit,  and 
hypochondnscitl  dchisions,  the  result  is  (}uitc  as  complete  and 
permanent  a  one. ' ' 

RftSUMfe  AND   CONCU'SIONS. 

We  have  seen  in  the  foregoing  pages,  that  the  psychical  element 
islar^  is  the  cause  of  disease;  that  it  played  a  prominent  part 
iu  primitive  and  folk  medicine;  that  it  is  the  sole  element  in  the 
so-called  Di\Hne  Healing,  after  excluding  all  coses  where  some 
form  of  simple  therapeutics  might  account  for  tbe  cure;  the  same 
t$  true  of  Christian  Science,  Mental  Science.  hypuotJBm,  and 
a  certain  amount  of  "regular"  medical  practice;  the  some 
element  euters  largely  into  patent  medicine,  patent  devices, 
fads,  iLiid  so  thruugh  a  long  and  l:^'c^  increftKing  list.  We  have 
foimd  all  these  alike  in  principle  and  all  depending  upon  a 
fundanicnul  reUtion  of  body  uiid  miwl.  This  we  have  loimd 
best  studied  is  hypnotism.  From  this  study  we  have  designated 
that  "  ruudamciitnl  relation,"  by  the  familiar  term  "sugges- 
tion," And  lastly  we  have  attempted  to  review  known  facts 
with  a  hope  of  correL-ititig  our  data  more  closely. 

The  conclusion  from  all  this  is  that  while  the  mind  plaj-s  a 
large  r61e  in  the  cure  of  disease — greater  than  is  realized — yet 
its  greatest  field  is  iu  the  realm  of  prevention,  ChriHtian 
Science.  Divine  Healing,  or  Mental  Science  do  not  and  never 
can  in  the  very  nature  of  things,  cure  all  diseases;  nevertheless 
the  practical  applications  of  the  general  principlcts  of  the  broad- 
est meutal  science,  will  tend  to  prevent  disease. 

Secondly  we  find  nothing  in  the  nature  of  mind  or  body, 
nothing  essential  in  Mental  Science,  that  is  incompatible  with 
drug  therapeutics  as  such.  Wv  fiml  no  good  reason  why  the 
two  systems  should  not  go  on  together.  Indeed  the  solution 
of  the  present  condition  of  rivalry  seems  to  be  a  dose  alliance, — 
each  helping  the  other. 

While  we  find  nothing  to  warrant  the  overthrow  of  the 
science  of  medicine,  and  no  power  that  is  able  adequately 
to  take  the  place  of  a  thorough  knowledge  of  anatomy  and 
pathology  or  the  skill  of  the  surgeon,  we  do  find  sulhcicut 
evidence  to  convince  us  that  the  proper  reform  in  mental  atti- 
tude would  relieve  many  a  sufferer  of  ills  thut  the  ordiuarj' 
physician  cannot  touch;  would  even  delay  the  approach  of 
death  to  many  a  victim  beyond  the  power  of  absolute  cure, 
and  the  faithful  adherence  to  a  truer  philosophy  of  life,  will 
keep  many  a  man  well  and  give  the  doctor  time  to  study  his 
science,  and  devote  himself  to  the  alleviating  ills  tiiat  are  uu- 
preven  table. 

Of  Christian  Science  philosophy  we  find  no  jiistificatiou  ii  _ 
any  of   its   disliHclive    features.     The  special   features  that 
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chnracteme  it  are  in  violent  oppontion  to  all  that,  in  the  lij;ht 
of  ht!ttor>'  and  present  knowledge,  the  highest  intelligences  as 
well  as  the  vox  po^idi,  regard  as  the  truest  philosophy  and  tlie 
bcsi  theology. 

What  Cluistian  Science  has  ill  common  with  Mental  Science, 
coi»titutes  its  sole  claim  to  regnnl.  Mcntiil  Science  in  ttim. 
owes  its  value  to  its  effort  to  make  practical  and  bring  n-ithin 
the  reach  of  all,  the  best  idealism  of  heathen  philowtphy  and 
the  Christian  religion.  So  far  it  is  worthy  of  all  praiw,  help, 
and  encouragement.  But  in  tlii.t  effort  succe».t  has  already 
attended  it  tosnch  an  extent  that,  lacking  in  scientific  analysis, 
it  has  built  up  some  erroneous  theories  whidi  must  evcuttially 
be  sloughed  off.  Such  is  the  whole  theory  and  pmcticc  of 
absent  treatments,  in  so  far  as  it  involves  thought  transference. 
Whether  telepathy  be  true  or  not  we  do  not  prctond  lo  say  ; 
but  we  can  say  that  wc  have  found  no  c\*idcnce  of  it  in  any  of 
the  data  that  we  have  examined,  and  we  thoroughly  believe 
that  every  case  where  it  is  assumed,  will  be  found  to  be  either 
coincidence  or  the  result  of  auto-suggestion. 

There  are  also  other  notions  which  are  too  crude  to  Inst 
long,  and  which  only  characterize  the  infancy  of  the  theor>-. 
But  aside  from  these,  Menul  Science  or  the  "New  Thought," 
as  some  of  its  adherents  now  call  it.  seems  to  teach  a  sound 
philosophy  and  much  praclical  sense  in  regard  to  therapeutics. 
It  certainly  can  do  the  world  no  harm  to  have  a  body  of  peo- 
ple devoting  themselves  to  emphasizing  the  mental  side  of  life 
in  these  days  of  materialism.  Indeed,  so  far  as  we  are  able  to 
judge,  the  whole  movement,  as  represented  by  the  best  of  its 
promoters,  is  healthy  and  safe.  And  it  is  only  when  it  is 
carried  into  absurdities  that  it  becomes  dangerous. 

The  fundamental  principle  of  all  mental  therapeutics  is  the 
law  of  suggestion — the  law  tliat  apy  idea  possessing  the  mind 
tends  to  materialize  itaelf  in  the  body.  Hypuotization  is  the  idea 
of  sleep,  which  has  thus  materialized  itself,  so  that  the  sub- 
ject sleeps.  While  in  this  hypnotic  sleep  the  subject  easily 
accepts  further  suggestion  since  his  reason  no  longer  opposes 
the  suggested  idea.  The  idea  of  health,  which  is  then  sug- 
gested, tends  to  be  reali^^ed.  This  tendency  which  is  admitted, 
is  to  be  carefully  distinguished  from  the  aduiU  effect  claimed 
by  the  healers. 

In  Divine  Healing,  Christian  Science,  and  other  forms  of 
mental  healing,  the  reasoning  which  would  oppose  the  sug- 
gestion is  silenced,  not  by  sleep,  but  by  some  powerful 
argument,  dogma  or  assertion  of  the  healer.  If  the  patient 
accepts  the  teaching  of  the  licalcr,  without  question,  then  the 
ideas  which  the  liealer  suggests  tend  to  work  themselves  out. 
And.  as  far  as  that  healer  is  concerned,  the  patient  is  in  a  state 
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analogous  to  that  of  the  Iiypnottc  subject,  though  in  all  otber 
respects  he  may  be  wide  awake. 

In  both  hypnotism  and  Christian  Science  it  is  the  _/f-«rf  it/ea 
iu  the  miiid  of  tile  fiafuHt — placed  ihtre  by  the  healer  or  oper- 
ator, or  suggested  by  a  book  ordaboiatcd  by  the  patit-nt's 
uwn  reasouiug — that  accomplishes  the  result  through  it»  ten- 
dency to  "generate  its  actuality." 

In  hyptioti.im  we  find  no  occultism,  but  rather  a  practice 
making  use  of  perfectly  natural  laws  and  having  its  legitimate 
place  in  thera[^utics.  It  is  perfectly  harmless,  and  the  only 
possible  danger  from  it  comes  from  ignorance  of  itt  nature. 

Finally,  Divine  Healing,  as  commonly  understood,  has  no 
foundation  for  its  theory.  Not  only  are  all  iLs  rc.->ultK  readily 
accounted  for  by  the  laws  of  mind,  but  its  results  are  not  as 
great  as  those  of  the  avowed  mental  healer. 

The  tlieor>'  of  DixHue  Healing  is,  if  we  miNlJkc  not,  a  posi- 
tive perversion  of  religion.  Notliing  is  more  strongly  shown 
by  our  study,  than  that  the  most  striking  and  most  successful 
cures  are  wrought  by  drawing  the  paticut  out  from  himself 
and  his  disease  and  tixing  his  attention  on  things  higher  and 
beyond  himself.  The  thought  that  is  fixed  on  another's 
interests  is  removed  from  one's  own  diseases,  and  the  organs 
thus  freed  from  attention  have  a  chance  to  recover.  Do  not 
dwell  on  your  ills,  is  the  key  uote  of  it  all.  This  is  the  tiutli 
which  Mrs.  Kddy  has  eo  travestied  in  her  doctrine  that  sin 
and  disease  do  not  exist. 

Now  this  altruism,  which  is  ihu.'*  .seen  to  be  the  gist  of  all 
mental  hcahng,  is  the  very  essence  of  Christianity.  Religion 
ha.'i  in  it  all  there  is  in  mental  therapeutics,  and  has  it  in  its 
best  form.  It  teaches  temperance  in  the  broadest  sense,  high 
ideals  and  dependence  upon  the  Highest  alone.  This  pre- 
scr\'es  those  who  know  it,  by  practice  as  well  as  by  precept, 
from  most  of  the  ills  that  make  up  the  list  of  those  curable  by 
mental  methods.  But  further,  it  teaches  a  wise  submission  to 
the  inevitable,  a  freedom  from  care  and  worry  and  the  spirit 
of  hopefulness.  And  these  are  tbe  exact  conditioas  simed  at 
by  all  mental  practices.  Living  up  to  these  ideas  will  do 
everything  for  u!«  that  can  be  done. 

The  state  of  mind  has  a  powerful  influence  over  the  body, 
both  for  the  cause  and  the  cure  of  disease.  Loft>'  thoughts, 
high  ideals,  and  hopeful  disposition,  arc  able  to  cure  many 
diseases,  to  assist  recovery  in  all  curable  cases,  and  retard 
dis.solution  in  all  others. 

Whatever  the  fundamental  relation  of  mind  and  body  may 
be.  the  aim  of  all  conscious  effort  relative  to  physical  well- 
being,  should  be  to  become  unconscious  of  the  organic  life 
and  its  functioning. 
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The  nature  of  the  psychic  activities  of  unicellular  organisms 
hsR  of  late  become  the  object  of  considerable  interest,  though 
little  work  dealing  with  the  problems  in  a  fiindamcnlal  way  has 
been  published  since  the  researches  of  Verwom.  The  writer 
has  recently  made  a  perhaps  more  thorough  study  of  the  life 
activities  of  a  typical  infusoriaii,  Paramedum,  than  has  ever 
been  made  heretofore  of  any  unicellular  organism;  the  results 
of  this  study  have  been  pubhshed  in  a  number  of  papers  in  physio- 
logical journals.  '  This  work  was  not  done  primarily  from  the  psy- 
chological standpoint ,  and  the  papers  referred  to  give  nowhere  a 
ftill  and  connected  account  of  the  bearings  of  these  studies  upon 
the  psychological  problems  presented  by  the  behaviour  of  the 
Faramecia.  Yet  taken  together  they  enable  an  almost  com- 
plete presentation  to  be  given  of  the  psychology  of  this  animal; 
while  there  is  reason  to  believe  that  Paramecium  is  in  this 
matter  typical  of  nearly  or  quite  the  whole  class  to  which  it 
belongs.  In  the  present  paper  an  attempt  is  made  to  briug  to- 
gether succinctly  the  observations  which  l>ear  upon  the  ps>-chic 
powers  of  this  organism,  in  such  a  way  as  to  present  a  complete 
outline  of  its  psychology. 

Paramecium  is  well  known  in  every  biological  laboratory, 
living  by  thousands  in  pond  water  containing  decaying  vegeta- 
ble matter.  It  is  a  somewhat  cigar-shaped  creature,  about 
one-6fth  of  a  millimeter  in  length,  plainly  visible  to  the  naked 
eye  as  an  elongated  whitish  speck,  The  entire  surface  of  the 
animal  is  covered  with  ciha.  by  means  of  which  it  is  in  almost 
constant  motion. 

Now  what  are  the  phenomena  in  the  life  of  Paramecium 
which  require  explanation  from  a  psychological  standpoint? 

I-^xamination  shows  that  under  normal  conditions  Paramecia 
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arc  iiitiially  engaged  in  feeding  upon  tlie  muses  of  Bacteria 
which  (onu  a  thick  xoo^<icii  on  the  siirfticc  of  the  water  in 
which  they  are  found,  These  Bacteria  fomi  alinoiit  or  quite 
their  entire  food.  A  first  question  then  might  he ;  How  do  the>- 
choose  their  food,  selecting  Bacteria  in  preference  to  something 
else  ? 

If  Paraniecia  are  placcil  on  an  ordinarj-  slide  such  as  is  used 
for  exaiuiuiiig  objects  with  the  microscope,  together  with  a  small 
bit  of  bacterial  Koogloea,  and  the  whole  covered  with  a  co\'er- 
glass,  it  will  soon  be  found  that  almost  all  the  Parameda,  wliicli 
were  at  fir:it  scattered  throughout  the  preparation,  have  gathered 
closely  about  the  mass  of  /oogloea  and  are  feeding  upon  it.  It 
will  be  seen  even,  that  many  Paramecia  which  cannot  ou  account 
of  the  ciow<l  gel  near  enough  to  the  ma.>s  to  touch  it  are  push- 
iug  close  and  shoving  their  more  fortunate  brethren,  all  appar- 
ently trying  to  get  as  near  to  the  deliciicy  its  possible.  Sunie 
may  be  ten  times  their  own  length  from  the  mass,  but  never- 
theless crowd  in  from  behind,  apparently  with  the  greatest 
eagemesti.  Here  we  have  a  rehited  problem.  How  do  the 
Patamccia  collect  thus  from  a  distance  about  the  mass?  Aod 
what  is  the  psychology  of  their  crowding  together  thus,  like  a 
human  crowd  ahout  a  circti.s  door?  In  the  human  crowd 
Aomewbat  complex  psychological  qualities  are  involved;  must 
we  say  the  same  for  the  Paramecia  ? 

If  we  mount  the  Paramecia  in  the  manner  above  described, 
but  without  the  mass  of  bacterial  /oogloea,  we  shall  soon  notice 
another  phenomenon  reminding  us  of  human  beings  under  like 
conditions.  The  Paramecia  do  not  remain  scattered  as  at  first, 
but  soon  begin  to  collect  into  assemblages  in  one  or  more  re- 
gions. It  appears  as  if  they  did  not  enjoy  being  alone  and  had 
passed  the  word  along  to  gather  and  hold  a  ma^  meeting  ia 
some  pari  of  the  preparation ;  at  least  we  soon  find  them  nearly 
all  in  a  little  area  near  one  end  of  the  slide,  with  perhaps  another 
smaller  crowd  off  near  the  other  end,  while  all  the  rest  of  the 
space  is  empty.  Sometimes  such  a  crowd  becomes  ver>'  dense; 
the  Paramecia  jam  each  other  after  the  most  approved  human 
fashion,  crowding  as  if  all  were  trying  to  get  near  some  popu- 
lar orator  in  the  center.  If  we  watch  such  an  assembl)'  for 
sometime,  we  find  that  the  interest  is  apparently  gradually  lost; 
the  Paramecia  begin  to  separate  a  little. — not  leaving  the  crowd 
entirely,  but  extending  the  area  and  wandering  about  its  edges. 
The  assembly  thus  becomes  more  and  more  scattered,  the  area 
in  which  the  Paramecia  swim  back  and  forth  being  continaally 
enlarged;  but  a  rather  sharp  boundary  is  nevertheless  main- 
tained on  all  sides,  as  if  by  common  consent  no  Paramecium 
was  to  pass  farther  out  than  all  the  rest. 

Here  we  have  what  seem*  a  decidedly  complex  psychological 
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problem. — ih«  beginning,  or  perhaps  even  a  bigb  de\'e]opnient, 
of  social  conditions.  In  Uie  cuUure  jars.  aUo.  we  find  the  Para- 
mecin gaiheieil  into  swarms,  and  any  proposed  psychology  of 
the  Protozoa  must  account  for  these  social  phenomcna. 

»Ptiriber,  we  find  that  Paratnecia  seem  to  have  decided  pref- 
erences in  taste.  They  have  a  special  predilection  for  sour, 
gathering  with  apparent  eagerness  into  a  drop  of  any  solution 
having  a  weakly  acid  reaclion,  while  their  pel  antipathy  ix 
toward  anything  alkaline  in  character.  A  drop  of  fluid  having 
au  alkaline  reaction  is  therefore  left  severely  alone  and  remains 
entirety  empty  when  introduced  into  a  slide  of  Parainccia.  They 
also  seem  to  show  decided  piefereiicena.-i  to  heat  and  cold;  they 
collect  in  regions  having  a  certain  tcmgieniturc,  leaving  a  colder 
or  warmer  area  to  gather  in  such  an  optimum  region,  just  as 
human  beings  do.  The  whole  question  of  how  animals  are 
attracted  by  certain  iaBuences  and  repelled  by  others  is  ooc  of 
the  most  fundamental  problems  to  be  solved. 

Thus  the  ordinary  daily  life  of  a  Paramecium  seems,  on  the 
face  of  it,  to  present  many  complex  psychological  problems. 
Apparently  they  feel  heat  and  cold  and  govern  themselves  ac- 
cordingly, have  decided  preferences  as  to  the  nature  of  the  sub- 
stances dissolved  in  the  water,  seeking  some,  fleeing  from  others; 
ihey  live  upon  one  definite  sort  of  food  and  find  ways  of  dis- 
covering a  mass  of  such  food  even  when  scattered  at  a  distance 
from  it,  and  fmally.  they  are  social,  being  commonly  found  in 
Rwarms  together  and  6nding  means  of  getting  together  even 

twben  scattered  over  a  wide  area. 
From  observations  of  this  sort,  some  authors  have  concluded 
that  such  animals  have  a  complex  psychology,  lacking  few  of 
the  factors  to  lje  distinguished  in  the  psychology  of  the  higher 
animals.  Thus.  Binet  says,  in  the  preface  to  his  book  on  7^ 
Psychie  Life  of  Mkro-orgamsmi  ' '  We  could  if  necessary,  take 
everj-  single  one  of  the  psychical  faculties  which  M.  Romanes 
reserves  for  animals  more  or  less  advanced  in  the  zoological 
scale,  and  show  that  the^«a/«*fl/-/ of  these  faculties  belong 
eiinally  to  micro-organisms."  Thus,  it  could  be  maintaiaed 
from  the  brief  summary  I  have  given  of  the  activities  of  Para- 
mecium that  these  animals  have  setualtons  of  various  sorts, 
since  they  distinguish  heat  and  cold,  acids  and  alkalies;  that 
they  exercise  <'4f/»  in  that  they  gather  in  the  regions  of  certain 
agents,  while  they  turn  away  from  others;  that  such  choice  in  itself 
impl'Ks  iitM/igenff,  that  thechoosing  and  gathering  about  ma,s,-«s 
of  food  implies  a  mrmory  "f  the  quaUties  of  this  substance  as 
Comp«ire<l  with  others;  that  they  show  such  emo/ifftis  as  fear  by 
^^  fleeing  from  injurious  suhslauces  (Binel  expressly  states  this); 
^H  that  Anally,  acute  senses,  memory,  choice,  social  instinct,  in- 
^H    tdligcnce,  and  a  whole  host  of  higher  menial  attributes,  are 
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neccssani)-  implied  in  the  plienoraeiion  of  their  seeking  each 
other's  society  aiid  gathering  together  even  from  a  con.4iderabIe 
distance  into  crowds. 

Is  it  possible  by  a  claser  atialysis  of  the  phenomena  to  sim- 
plify this  complex  psychology  which  seems  forced  upoa  us  by 
the  observed  facts? 

First,  we  should  eximine  a  little  more  closely  the  sirticture 
of  the  animal  to  see  what  is  here  available  for  the  productioa 
of  these  results.  Often  function  depends  upon  structure  to  such 
an  extent  that  what  appears  to  be  a  complex  activity  is  found 
to  be  only  the  automatic  result  of  the  simplest  movements  of  ■ 
peculiarly  coiislruclcd  organ  or  set  of  organs. 

Paramecium  is  an  elongated  animal,  with  one  end  (the  an- 
terior) narrower  and  blunter,  while  the  other  (the  poeterior)  is 
broader  ami  pointed.  On  one  side  of  the  animal  {the  oral  side)  a 
broad  oblique  depression,  called  the  oral  groove,  runs  from  the 
anterior  end  to  the  mouth,  in  the  middle  of  the  body.  Near 
the  opposite  side  (theaboral  side)  arc  two  contractile  vacuoles 
imbedded  in  the  protoplasm.  The  mouth  is  a  small  opening 
at  the  end  of  the  oral  groove  in  the  middle  of  the  body;  from 
it  a  narrow  ciliated  tube,  the  gullet,  passes  into  the  intemat 
protoplasm.  In  the  center  of  the  animal  are  imbedded  the  single 
large  macro-nucleus  and  the  MUglc  .Mnall  micro-nucleus.  The 
entire  body  is  thus  a  single  cell.  Under  ordinary  conditions  all 
the  cilia  of  the  body  strike  backward,  which  of  course  drives 
the  animal  forward.  The  stroke  of  the  cilia  is  apparently 
somewhat  oblique,  for  as  the  animal  moves  fom'ard,  it  al  the 
same  time  continually  revolver  on  its  long  axis:  in  this  way 
the  oral  and  aboral  sides  continually  interchange  posilionA. 

Now  the  structure  and  ordinary  movements  of  the  animal 
explain  a  certain  activity  which  in  higher  form.t  may  be  asso- 
ciated with  some  degree  of  psychological  complication,  namely, 
the  taking  of  food  Since  the  oral  groove  is  ciliated  like  the 
rest  of  the  body,  when  the  cilia  strike  backward  hi  the  ordi- 
nary foTAvard  motion  a  current  of  water  is  produced  running  in 
the  oral  groove  backward  to  the  mouth.  Small  particles  such 
as  Bacteria,  arc  thus  carried  automatically  to  the  mouth.  The 
mouth  and  gullet  are  ciliated  and  the  cilia  strike  toward  the 
interior  of  the  animal,  hence  the  particles  arriving  at  the  mouth 
are  carried  by  the  cilia  into  the  interior,  where  they  undergo 
digestion.     The  taking  of  food  is  thus  purely  automatic. 

Moreover,  as  has  long  been  known,  Paramecia  and  similar 
animals  seem  not  to  exercise  a  choice  as  to  the  nature  of  the 
food  which  they  take.  Any  small  particles  such  as  will  pass 
readily  down  the  gullet  are  swallowed  with  the  same  avidity  as 
the  Bacteria,  it  matters  not  how  indigestible  they  may  be. 

But,  as  we  have  seen  above,  if  a  small  piece  uf  bacterial 
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zoogloea  on  which  the  animals  f«ed  is  introduced  into  a  prepa- 
ratioo  of  Paraniecia,  the  latter  soon  6Dd  it  and  crowd  around 
it.  It  seems  possible,  therefore,  that  the  choice  of  food  takes 
place  meiely  a  step  sooner  than  with  higher  animals,  the  Pam- 
mecia  choosing  the  (bod  by  gathering  around  it. — then  taking 
whatever  comes.  To  tcit  this  we  iiiiroduce  a  bit  of  filter  paper 
into  the  preparation  in  place  of  the  bacterial  mass.  The  Para- 
mccia  collect  about  it  exactly  as  about  the  zoogloea.  They 
gather  fcom  all  parts  of  tlic  I3rep;irati<^n  and  crowd  upon  it  with 
the  same  apparent  eagerness  as  previously  upou  the  food  mass. 
The  same  results  are  gained  with  bits  of  cloth,  cotton,  sponge, 
or  any  other  loose  or  fibrous  bodies.  The  faramccia  remain 
assembled  about  such  bodies  indefinitely,  the  oral  cilia  working 
away  at  biinging  a  current  to  the  mouth,  which  current  canies 
no  food  panicles  whatever. 

Thus  it  appears  that  Pararaecia  exercise  no  choice  as  to  the 
nature  of  the  substances  which  they  use  for  food,  gathering  in- 
differently about  loose  fibrous  bodies  of  any  sort,  and  swallow- 
ing particles  of  any  kind  or  none  at  all,  as  chance  may  direct. 
We  may  cut  out,  therefore,  any  psychological  qualities  deduced 
alone  from  the  supposed  choice  of  food,  putting  in  their  place 
merely  the  fact  that  I'aramccia  react  in  a  peculiar  way  when 
they  come  in  contact  with  bodies  of  a  certain  physical  texture. 
The  reaction  consists  essentially  of  a  quieting  of  the  cilia  over 
the  greater  part  of  the  body,  while  those  in  the  oral  groov-e 
continue  to  strike  backward,  causing  a  current  toward  the 
mouth, — the  lx>dy  of  the  animal  remaining  nearly  or  quite  at 
rest.  It  is  important  to  recognize,  in  calling  this  a  reaction, 
that  it  is  not  shown  by  a  movement,  but  by  a  cessation  of  part 
of  the  usual  motion. 

Having  beeu  so  successful  in  reducing  the  matter  of  feeding 
to  simple  factors,  we  may  attack  at  once  the  most  complex 
problem  of  all — the  social  phenomena  shown  in  the  gathering 
together  of  the  scattered  animals  into  a  close  group,  as  already 
described.  Is  there  any  way  of  dispensing  with  the  sharpened 
senses,  memory,  sodal  instinct,  intelligence,  and  the  like,  which 
seem  to  be  involved  in  these  phenomena  ? 

The  possibility  suggested  itself  that  these  collections  might 
be  due  to  the  presence  of  some  substance  which  was  attractive 
to  the  Paramecia,  and  into  which  all  would  gather  with  one 
accord. — so  that  the  fact  that  they  approached  each  other 
would  be  a  secondary  result.  This  led  to  an  extended  study 
of  the  cheraotaxis  of  Paramecia,  the  results  of  which  arc  de- 
tailed in  the  first  of  the  papers  above  referred  to.  It  was  found 
that  Paramecia  are  attracted  by  all  acids,  and  that  in  the  caK 
of  any  mikuown  substance  having  marked  attractive  properties, 
it  can  be  predicted  with  a  high  degree  of  certainty  that  thb 
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subelancc  will  be  fouud  to  have  an  acid  reaction.  Carbonic 
add  (COa)  especially  was  fouud  to  exercise  a  strong  attraction 
OD  the  infiworia. 

Now  these  animals,  like  all  others,  of  course  excrete  carbon 
dioxide,  which  must  therefore  find  its  way  into  the  water.  The 
quantity  of  CO,  thus  produced  by  one  of  the  deiise  assembla- 
ges of  Paramecia  was  shown  to  be  distinctly  appreciable  by 
cbcmical  reagents,  by  means  of  the  foUowiug  experiment: 
Paramecia  were  mounted  in  water  to  which  a  distinctly  reddish 
color  was  given  by  mixing  with  it  a  small  quantity  of  rose). 
This  substance  has  the  proiwrty  of  being  dccoloriz-ed  by  carbon 
dioxide.  The  rosol  does  not  injure  the  Paramecia.  and  they 
soon  gather  together  in  a  dense  collection,  as  in  ordinary  water. 
By  observing  the  slide  against  a  white  background  it  is  soon 
mtlicetl  that  the  sulutiim  is  losing  it.s  color  about  the  group  of 
Paramecin.  The  colorless  area  after  a  time  spreads,  and  at  the 
same  time  the  group  of  Paramecia  begins  to  break  up,  as  pre- 
viously described.  The  Paramecia  swim  hack  and  forth  in  the 
colorless  area  (that  is,  the  area  containing  (CO,),  from  one 
side  to  the  other,  hut  without  pa.ssing  its  boundaries.  The 
colorless  area  increases  in  si7.c,  and  the  area  in  which  the  Para- 
mecia  swim  back  and  forth  keeps  exact  pace  with  it;  the  two 
coincide  throughout. 

The  same  phenomena  may  be  produced  by  introducing  a 
stoall  bubble  of  CO,  into  the  slide.  The  Paramecia  collect 
dosely  about  the  COj,  pressing  against  ihc  bubble.  In  this 
way  a  dense  mass  is  soon  formed.  After  a  time,  as  the  CO. 
diffuses,  the  ntnss  loosens;  the  Paramecin  swim  lutck  and  forth  in 
the  area  of  diffusing  CO,,  not  overpassing  iu  boundaries.  The 
phenomena  caii-sed  by  the  presence  of  a  bubble  of  (X),  are 
idcuticnl  in  cverj'  respect  with  those  which  are  apparently 
spontaneous.  Tlicre  is  no  question  but  that  the  assembling  of 
the  Paramecia  into  crowds  is  due  to  the  presence  in  these 
crowds  of  CO)  excreted  by  the  animals  themselves. 

Thus  it  appears  that  our  social  phenomena,  with  all  their 
implications  of  higher  mental  iKiwers,  have  evaporated  into  a 
^mple  attraction  toward  carbon  dioxide. 

But  how  do  the  an i ma I.s  succeed  in  collecting  from  a  distance  f 
At  first  they  arc  distributed  throughout  the  entire  preparation: 
when  we  introduce  the  bit  of  bacterial  zoogloea  or  filter  paper, 
how  do  the  Parameda  discover  its  presence,  so  as  to  collect 
about  it  ?  From  the  general  wreck  of  higher  mental  qualities, 
can  wc  not  save  at  least  the  acute  iemtt  necessary  to  account  for 
these  phenomena  ? 

To  determine  how  the  Paramecia  succeed  in  finding  and  col- 
lecting about  a  small  solid  jdaccd  in  the  middle  of  a  large  slide, 
it  is  necessary  to  study  the  ordinary  method  of  locomotion  of  the 
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.flmnalit.  "If  i  preparatiou  of  Paramecta  on  a  slide,  coulaiii- 
ing  in  one  spot  a  small  bit  of  filler  paper  is  closely  observed, 
the  Paramecia  are  seen  at  first  to  swim  hither  and  thither  in 
every  direction,  apparently  without  ilitective  tendency  of  .any 
sort.  .  .  Soon  a  single  individual  strikes  in  its  headlong 
course  the  hit  of  paper.  It  .itops  at  once,  often  starts  backn'ard 
B  flight  distance,  and  whirls  about  on  its  short  axis  two  or  three 
timc!^.  then  settles  against  the  bit  of  paper  and  retnaios. 
Quickly  another  and  another  strike  in  the  same  way  and  re- 
niaia.  Now  the  excretion  of  CO,  by  the  animals  gathered 
together  begins  to  take  effect;  the  region  becomes  a  strong 
center  of  attraction,  and  in  ten  to  fifteen  minutes,  and  often 
less,  the  paper  is  surrounded  by  a  dense  swarm  of  Paramecia, 
contnitiing  a  large  majority  of  all  those  in  the  prep.iraiion." 
(I,  p.  399.)  Thus,  the  finding  of  the  bit  of  paper  is  doc 
simply  to  the  roving  movements  of  the  animals.  Moreover, 
(or  gathering  in  an  area  containing  CO)  or  other  add  alone,  a 
similar  dependence  upon  chance  motions  appears.  There  ts  do 
swimming  in  straight  radial  lines  to  the  area  of  COj  as  a  center; 
the  Paramecia  swim  at  random  until  they  come  by  accident  into 
the  region  of  COj ;  there  they  remain.  The  precise  place  where 
a  group  of  Paramecia  is  formed  in  some  part  of  a  slide  into 
vhich  nothing  ha.4  been  intentionally  introduced  that  would  act 
»*  a  center  of  attraction  is  determined  by  chance  factors.  One 
or  two  individuals;  perhaps,  strike  by  accident  a  hit  of  solid 
matter  suspended  in  the  water,  or  a  slight  roughening  of  the 
cover  glass;  the  thigmotactic  reaction  is  set  up,  so  that  they 
stop,  and  as  a  result  the  region  becomes  a  center  for  the  pro- 
duction of  carbon  dioxide.  The  remainder  of  the  collection  U 
then  due  to  CO,,  and  takes  place  in  the  manner  last  described. 

We  must,  therefore,  along  with  the  re-tt,  dwiiense  with  speci- 
ally acute  senses.  The  Paramecia  do  not  react  until  they  are  in 
actual  contact  with  the  source  of  stimulus,  and  for  coming  in 
ontnct  with  the  source  they  depend  upon  roving  niuveuients 
in  al\  directions. 

Thns  we  find  that  all  more  complex  psychological  powers 
deduced  from  the  ""  social  phenomena,"  as  well  as  those  from 
ibe  choice  of  food,  mu.st  fall  to  the  ground.  For  explaining  all 
the  phenomena  with  which  wc  have  thus  far  dealt,  but  three 
factors  are  necessar>' :  ( i }  the  customary  movements  of  the 
unMimulated  animal;  (3)  the  cessatlim  of  these  movements, 
except  those  in  the  oral  groove  and  gullet,  when  in  contact 
with  solids  of  a  certain  physical  character;  (3)  attraction 
toward  CO,. 

We  have  still  remaining  to  be  accounted  for  psychologically 
the  ollrarlion  toward  certain  reagents  and  conditions,  as  toward 
COj  and  toward  the  optimum  temperature,  and  the  refiitJsifn 
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ward  other  reagcnls  and  condilions.  such  as  alkalies,  and  cold  or 
great  hcst.  Tbi^'selfctivi;  attraction  and  reputsioiii.t  a  phenomenon 
of  Rreat  importance,  seeming  in  itself  to  imply  a  (hckf  on  the 
pan  of  the  organisms.     If  they  move  toward  certain  sources  of 
stimuli  and  away  Ironi  others,  this  stems  to  involved  pcrceptino 
of  the  loc.ilizatioii  of  things,  and  this  can  hardly  be  regarded 
otheru'ise  than  as  at  least  the  beginnings  of  intelligence.     More- 
over,  from  its  np|>arcnt  general  occurrence,  much   theoretical 
significance  has  been  attached  to  it.     Now  how  does  this  attrac- 
tion and  repulttion  take  place?    Organisms  luiunlly  mo\-c  by 
means  of  certain  organs  of  locomotion;  attraction  and  repulsion 
cannot  therefore  be  left  as  abstract  ideas,  but  it  must  1>e  shown 
how  tile  aliriiclive  agent  sets  these  organs  in  operation  in  *nch 
a  nitiniicr  as  to  bring  the  animal  nearer;   how  the  repellent 
agent  succeeds  in  affecting  the  locomotor  organs  so  ajt  to  carry 
the  animal  away.     To  apply  this  to  the  particular  case  in  hand, 
when  a  drop  of  some  attractive  solution  is  introduced  into  a 
iilide  of  Paramecia.  how  does  it  succeed  in  affecting  the  cilia  of 
the  animals  iu  stich  a  way  that  they  turn  toward  and  enter  the 
drop? 

Hxact  observation  of  the  method  by  which  the  Paraniecia 
enter  such  a  drop  shows  that  this  (juestion  is  based  on  a  false 
assntnplinn.  The  animaii  do  not  turn  UwarJ  the  drop.  Such  a 
drop  diffuses  slowly,  so  that  its  margin  is  evident,  and  the 
Paraniecia  may  be  seen  in  their  r:indom  course  to  almost  gra?^ 
the  edge  of  the  drop  without  their  motion  being  changed  id 
the  slightest  degree;  they  keep  on  straight  past  the  drop  and 
swim  to  another  part  of  tlie  slide.  But  of  course  some  of  the 
Paramecia  in  their  random  swimming  come  directly  against  the 
edge  of  the  drop.  These  do  not  react,  but  keep  on  nndisturlied 
across  it.  But  when  ihcy  come  to  the  opposite  margin,  where 
they  would,  if  unchecked,  pass  out  again  into  the  surrounding 
medium,  they  react  irgathtly — jerking  back  and  turning  again 
into  the  drop.  Such  an  animal  then  swims  across  the  drop  in 
the  new  direction  till  it  again  comes  to  the  mnrgin,  when  it  re- 
acu  negatively,  as  before.  This  continues,  so  that  the  animal 
appears  to  be  caught  in  the  drop  as  in  a  trap.  Other  Paramecia 
enter  the  drop  in  the  same  way  and  are  imprisoned  like  the 
first,  so  that  in  time  the  drop  swarms  with  the  animals.  As  a 
result  of  their  swift  random  movements  when  first  brought  upon 
the  slide,  almost  every  individual  in  the  preparation  will  in  a 
riiort  time  have  come  by  chance  against  the  edge  of  the  drop, 
will  have  entered  and  remained,  so  that  soon  all  the  Paramecia 
in  the  preparation  are  in  the  drop.  If.  however,  the  drop  is 
not  introduced  until  the  Paramecia  have  quieted  dowu,  it  will 
be  found  to  remain  empty;  this  shows  the  e&wntial  part  played 
by  the  roving  movements  in  bringing  the  collection  together. 
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Thus  it  appears  that  the  aaimaU  arc  not  attracted  tiy  tb« 
fluid  ill  the  drop;  tliey  etiter  it  by  chance,  without  reaction, 
then  are  repelled  by  the  surrouDding  fluid.  This  is  true  for  all 
apparcutly  atuactive  reagents  or  couditious.  Parameda  art  not 
direetly  altratttd  by  any  substance  or  agtHcy:  the  ii.s.setnblin(;  in 
the  region  of  certain  conditions  being  due  to  ihe  repellent  power 
of  the  surrounding  fluid,  after  Ihe  Parnniecia  have  entered  by 
chunce  the  area  of  Ihe  conditions  in  question. 

There  reniaius  then  as  a  motor  reaction  only  tbc  repnhioH 
due  to  certain  agents  and  conditions.  Is  thU  repulsion  an  ulti- 
mate liact  in  Che  psychology  of  the  animal,  or  is  it  possible  tu 
aualyze  it  further? 

Tbc  first  thing  which  a  Paramecium  does  on  coming  in  con- 
tact with  a  drop  of  repellent  solution  is  to  reverse  all  its  cilia, 
so  as  to  swim  straight  backward, — at  the  same  time  revolving 
on  its  long  axis  in  a  diiecliou  opposite  to  that  in  which  it  was 
pre\'iiiusl>'  revolving.  Next  it  turns  to  one  side  a  certain 
amount,  then  swims  forward  again,  on  a  path  which  lies  at  an 
angle  to  the  path  in  which  it  was  first  swimming.  Briefly 
stated,  it  ndopt.s  the  very  rational  plan  of  backing  off,  turning 
to  one  side,  and  swimming  on  past  the  obstacle.  We  must 
apparently  concede  the  Pamniccium  at  Ica.-il  a  modicum  of  intcl- 
hgence  for  the  verj-  practical  way  in  which  it  meets  thin 
emergency. 

But  suppose  Ihe  animal  touches  the  margin  of  the  drop 
obliquely,  or  brushes  it  only  on  one  side  as  it  swims  past  it 
through  the  water;  what  counte  will  it  then  take?  From  its 
sensible  behavior  under  the  previous  conditions  we  shall  expect 
it  to  sheer  o5,  away  from  the  drop,  and  keep  on  iis  way  undis- 
turbed or  at  a  slight  angle  to  the  original  path.  But  when  we 
observe  such  a  case,  we  find  that  the  Paramecium  backs  off, 
swimming  straight  badcward,  as  before,  then  turns  through  an 
angle,  then  swims  fom-ard,  exactly  as  in  the  previous  case. 
And  curiously  enough,  it  by  no  means  turns  directly  away 
from  Ihe  drop,  but  fully  as  often  turns  toward  it,  so  as  to  strike 
it  squarely  the  next  time  it  moves  forward.  If  this  occurs, 
the  whole  operation  is  repeated ;  the  animal  tries,  as  it 
were,  for  a  new  opening.  Sometimes  it  is  necessary  to  repeat 
the  operation  several  times  before  the  Paramecium  succeeds  in 
getting  away  from  the  repellent  object. 

Under  these  circumstances  the  animal  evidently  gives  much 
less  indication  of  intelligence,  and  Ihe  fact  that  it  reacts  in  ex- 
actly the  same  way  under  such  different  conditions  is  especially 
fitted  to  shake  confidence  in  its  mental  powers.  Apparently 
the  swimming  backward  has  no  relation  to  the  position  of  tbc 
source  of  stimulus,  hut  occurs  merely  as  a  result  of  the  fact 
of  stimulation,  without  reference  to  its  localization.     Whether 
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ihih  is  true  as  a  general  sCatenieut  caa  be  lesled  by  giving  tfi« 
aniiiuil  a  general  sliuclc  without  localinng  the  source  of  sttmultts 
at  all.  This  is  easily  done  by  immcrsiog  the  Paramecia  directly 
iiitu  aolutiouft  of  Mich  a  nature  that  they  act  as  »<tiinuli.  la 
such  a  case  the  stimulus  acts  u[>oti  the  entire  surface  of  the 
aniinal  at  once.  »o  that  there  is  uo  obstacle  to  be  avoided  aud 
no  reason  for  swimming  backward. 

ImtDcrsing  Paramecia  thus  into  solutions  of  diffnvnt  kinds, 
it  Is  found  that  the  first  thing  they  do  in  e%*ery  case  is  to  re- 
verse the  cilia  and  swim  backward.  Nor  is  this  all.  The  en- 
lire  reaction  is  giveu,  just  as  when  the  source  of  stimulus  was 
at  one  end  or  one  >ide;  the  animal  first  swims  backward,  then 
turns,  then  swims  forward.  This  is  true  for  all  classes  of 
stimuli, — chemical  solutions  of  all  .sorts,  water  heated  consider- 
ably above  the  optimum  tcmjierature,  water  at  the  freezing 
point,  and  solutions  active  only  through  their  osmotic  pressure. 
Thi;  duration  of  the  difTercut  part.-t  of  the  reaction  varies  much 
in  different  agents,  but  the  essential  features  of  the  reaction  at% 
the  same  ever^-where. 

It  therefore  appears  that  not  only  the  backwnrd  swimming, 
but  also  the  turning  to  one  side  takes  place  without  reference 
to  the  localization  of  the  stinuilus, — both  occurring  equally 
when  the  stimulus  is  not  localized  at  all.  lint  what  determines 
the  iiirtction  in  which  the  Paramecium  turns? 

Careful  obNervaiion  of  Paramecia  under  conditions  which 
compel  them  lo  move  slowly  shows  that  after  stimulation  ihrj- 
aiwayt  lum  tou>ard  Ike  aboral  side. — that  is,  the  side  opposite 
tbe  oral  groove.     The  direction  of  turning  is  thus  dctennlned 
by  the  structure  of  the  animal,  and  bas  no  relation  to  the  posi- 
tion of  the  source  of  stimulus,     The  mechanum  of  the  turning 
is  as  follows:  after  the  first  reversal  of  cilia,  those  in  the  ojalj 
groove  begin  to  strike  backward  again,  tending  to  drive  tliej 
animal  forward,  while  the  remainder  of  the  cilia  on  tbe  «o-J 
terior  half  of  the  animal  sMke  trutttversrly  iou^rd  ihf  orai  side. 
This  results  in  turning  the  animal  ton'ard  the  aboral  side. 

\Vc  find,  therefore,  thai   the  direction  of  motion  throngboi 
tbe  entire  reaction  depends  upon  tlic  structure  of  the  animall 
and  has  no  relation  to  the  loc^alizntion  of  tbe  stimulus.     Tbe'^ 
reaction  may  be  expressed  completely,  omitting  all  refeitnce 
to  the  pa^ition  of  the  stimulus,  as  follows:  after  stimulation  the 
animal  swims  with  the  more  pointed  end  in  front,  turns  toward 
tbe  ahoral  side,  then  swims  with  the  blunter  end  in  front. 

It  is  of  course  ii  matter  of  chance  whether  this  turning  toward 
the  aboral  side  carries  the  animal  away  from  the  source  of 
stimulus  or  toward  it.  Frequently  the  latter  is  tnie:  in  this 
case  the  operation  is  repeated  when  the  animal  comes  again  in 
contact  with  tbe  stimulating  agent.     As  the  animal  revolves 
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coQtiuually  on  its  long  axis,  the  aboral  side  will  probably  lie  in 
a  new  position  at  the  next  turning;,  so  that  the  animal  wilt  turn 
in  a  new  direction,  [f  this  is  repeated,  the  chances  arc  that 
in  lime  the  obstacle  will  be  avoided. 

Thus,  not  only  i-s  it  tnie  that  Paramecium  \i  not  attracted 
by  any  agent  or  condition,  but  also  we  cannot  say,  speaking 
strictly,  that  it  is  repelled  by  any  agent  or  condition.  Certain 
Agents  set  up  a  reaction  in  the  animal,  the  directive  features  of 
which  depend  entirely  upon  the  slructure  of  the  organism, — 
just  as  certain  stimuli  cause  an  isolnled  muscle  to  react.  We 
cannot  say  that  the  Parauiecium  is  repelled  by  the  stimulus, 
any  more  than  we  can  say  that  the  contraction  of  the  muscle 
is  due  to  the  muscle's  being  repelled  by  the  stimulns.  It  l» 
true  that  the  source  of  stimulus  is  more  often  at  the  blunt  or  "an- 
terior" end,  in  the  case  of  Paramecium,  so  that  swimming 
toward  the  sharp  end  does,  as  a  matter  of  fact,  usually  result  in 
taking  the  Paramecium  away  for  a  short  distance  from  the 
^ource  of  stimulus.  But  this  usual  position  of  the  source  of 
stimulus  is  from  a  physiological  standpoint  purely  accidental, 
and  the  reaction  produced  is  the  same  whether  it  occupies  this 
position  or  another.  If  the  animal  is  stimulated  at  the  posterior 
end,  it  swims  backward,  therefore  toward  the  source  of  stimulus; 
in  this  way  it  may  enter  a  destructive  chemical  solution  and  he 
immediately  killed,  though  the  same  chemical  acting  upon  the 
anterior  end  would  of  course  have  caused  the  animal  to  swim 
away.  This  is  seen  in  a  particularly  striking  manner  in  the 
larger  infusoria n  Spiroslomum  ambi^uum.  which  is  so  large  that 
it  is  easy  to  apply  a  stimulus  lo  any  desired  part  of  the  body. 
It  is  then  found  that  the  animal  reacts  in  exactly  the  same 
manner  whether  Mimulated  at  the  anterior  end,  the  posierior 
end.  or  the  side,  the  direction  of  motion  having  absolutely  no 
relation  to  the  position  of  the  Hource  of  stimulus,  The  same 
is  true  fur  Paramecium,  though  its  smaller  size  makes  the  dem- 
onstration more  difficult. 

A  strict  parity  is  therefore  to  be  obser\-ed  between  the  reac- 
tions of  Paramecium  and  those  of  an  isolated  frog's  muscle. 
Paramecium  responds  to  any  stimulus  by  a  definite,  well  char- 
acterized reaction.  "  The  same  may  be  said  of  the  isolated 
muscle  of  a  frog.  The  inteusity  of  the  reaction  varies  with  the 
nature  and  intensity  of  the  stimulus;  this  also  is  true  for  the 
muscle.  Under  certain  influences  the  Paramecium  remains 
quiet;  likewise  the  muscle.  The  directive  relations  of  the  mo- 
tion* are  determined  both  in  the  Paramecium  and  in  the  muscle 
by  the  structure  of  the  organism,  not  by  the  position  of  the 
source  of  stimulus.  There  seems,  then,  no  necessity  forassum* 
ing  more  in  order  to  explain  the  reactions  of  the  Paramecium 
than  to  explain  the  reactions  of  the  muscle.     We  need,  there- 
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e,  to  tmome  nothing  more  tbaa  irriubility,  or  the  ponrer  of 

respoiidiog  to  a  stimt^os  by  a  definite  tnoTcment,  to  explain 
the  activilia  of  Paraincciura'*  <1t}.  The  loog  catalogue  of 
psychical  qualities  required  to  account  foe  the  movemeat*  of 
Pamnedtim  is  thus  reduced  to  simple  proioplasmic  irritability. 

The  method  by  which  Paramecia  collect  in  the  regions  of  in- 
Quenccs  of  a  cettaia  character  and  leave  other  regions  empty, 
may  be  stated  in  general  tcnus  as  follows:  Certain  stimuli  cause 
in  the  aoimals  random  motioDS,  in  which  the  dtrcctioa  is  fre- 
quently dianged,  especially  at  the  moment  when  the  stimaltis 
begins  to  act.  These  ivndom  movements  result,  thnmgb  the 
laws  of  chance,  if  continued  long  enough,  in  carrying  the  Par*- 
meda  out  of  the  region  of  influence  of  the  agent  causing  the 
stimulus.  Coming  tbus  by  cbaooe  Jato  a  region  where  ^icb 
fflovemenis  are  not  caused,  the  Paramecia  remain;  if  this  io- 
eGfective  area  is  small,  the  Paramecia  are  crowded  together 
tritbin  it  and  give  the  impression  of  being  strongly  attracted 
by  it, 

"  It  is  evident  that  we  have  in  this  case  as  near  the  reaction 
postulated  by  Spencer  aud  Bain  for  a  primitive  organism — 
namely,  rim<loni  movements  in  response  to  any  stimulus — as  is 
likely  to  be  found  in  any  organism.  The  motions  are  strictly 
random  in  character  m  far  as  the  portion  of  the  source  of 
stimulus  is  concerned.  .  .  .  And  by  the  repetition  of  the 
reaction  the  direction  of  movement  is  frequently  changed, — 
always  without  reference  to  the  localiraiion  of  the  atimuliLi. 
It  appears  not  to  have  been  foreseen  theoretically  that  sncb 
random  movements  would  of  themselves,  if  continued.  carr>' the 
animal  out  of  the  sphere  of  influence  of  the  agent  causing  th<^m 
and  keep  it  from  re-entering.  To  accomplish  this  result  it  is 
only  necessary  that  the  direction  of  motion  should  be  chanjied 
at  the  moment  when  the  stimulus  begins  to  act  and  at  interx'als 
so  long  as  it  continues"  (II). 

An  examination  of  the  activities  of  a  number  of  other  uni- 
cellular organisms  in  the  light  of  the  observations  above  de- 
tailed shows  that  they  react  in  essentially  the  same  manner. 
For  each  orgaoism  a  simple  statement  can  be  given  for  the  re- 
action to  any  stimulus.  For  Spirotlomum  ambiguum  the  re- 
action  is  as  follows:  the  animal  contracts,  swims  backward, 
tnrns  toward  the  aboral  side,  aud  swims  forward.  Slenlor  fioly- 
morpkttt  contracts,  swims  backward,  turns  toward  the  risht 
side,  and  swims  forward.  A  number  of  flagellates  also  have 
been  found  to  have  such  a  fixed  method  of  reaction.  In  alt 
these  cases  the  direction  of  motion  has  no  relation  to  the  posi- 
tion of  the  M>urce  of  stimulus,  and  the  conclusions  to  be  drawn 
for  Paramecium  apply  equally  to  these  organiMns. 

Id  regard  to  the  position  in  the  psychological  scale  to  be  as- 
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signed  to  Paramecium  the  folloniiiK  may  be  said:  The  reac- 
tions of  Paramecium  arc,  as  we  have  seen,  comparable  iu  all 
essentials  to  those  of  an  isolated  muscle.  la  neither  caa  has 
the  direction  of  motion  any  relation  to  the  posiliou  of  the  source 
of  stimulus.  Reaction  in  such  a  manner  as  to  show  a  relation 
to  the  position  of  the  stimulating  ageut  has  rightly  been  re- 
garded as  a  first  and  lowest  step  in  perception;  this  lowest  step 
is  quite  lacking  in  Paramecium.  Moreover.  Paramecium  has 
no  "life  history"  in  the  sense  of  a  change  iu  iLs  rcacti'^na 
such  as  between  the  reactions  of  a  young  and  an  adult  higher 
animal.  An  individual  undergoing  division  reacts  exactly 
like  the  ordinary  Paramecium,  as  do  likewise  the  halves 
immediately  after  division.  In  the  words  of  Professor  Bald- 
win, "tbe  fact  of  life  history  is  just  what  distingnisiies 
an  organism  from  what  is  a  'mechanical  arrangement.'" 
While  we  cannot  deny  that  Paramecium  is  an  organism, 
this  fact  shows  the  machine-like  nature  of  it5  activities. 
An  animal  that  learns  nothing,  that  exercises  no  choice  in  any 
respect,  that  is  attracted  by  nothing  and  repelled  by  nothing, 
that  reacts  entirely  without  reference  to  the  position  of  external 
objects,  that  has  but  one  reaction  for  tbe  most  varied  stimuli, 
can  hardly  be  said  to  have  made  the  first  step  in  the  evolution 
of  mind,  and  we  arc  not  compelled  to  assume  consciouaness  or 
intelligence  in  any  form  to  explain  its  activities. 


A  STUDY  OF  ANGER. 


By  G.  Staklsv  Hale.. 


Psj-choIoRical  literature  contains  no  compretiensive  memoir 
on  Ihiii  very  im|)ortBnt  and  intcTcstins  subject.  Most  text-books 
treat  it  either  vcr>'  briefly  or  not  at  all,  or  enumerate  it  with  fear, 
love,  etc..  as  one  of  the  feelings,  scutimcnts  or  cmotioiw  which 
•re  discussed  collectively.  Where  it  is  especially  studied,  it  is 
either  in  an  abstract,  .speculative  way,  as  in  ethical  works,  or 
descriptively  8.-«  in  books  on  expression  or  anthropology  or  with 
reference  to  its  place  iu  some  scheme  or  tsibulatlon  of  the  feelings, 
as  in  many  of  the  older  works  on  psychology  or  phrenology,  or 
with  special  refereoce  to  some  particular  and  partial  theory  as 
in  the  L,ange-James  discussions,  or  its  expressions  are  treated 
in  the  way  of  literary  characteriiiations  as  in  novels,  poetry, 
epics,  etc. ,  or  finally  its  morbid  and  perhaps  honpital  forms  are 
described  in  treatises  on  insanity.  Obser^'ers  of  childhood,  like 
Darwin.  Tainc,  Preyer,  Perei,  Baldwin,  Mrs.  Moore,  Miss 
Shinn.  Sully  and  many  others  sometimes  ignore  it  as  too  painful 
a  trait  lo  be  fully  descriljed  by  fond  parents  or  relatives,  or  briefly 
characterize  single  outbreaks,  or  special  features  in  a  single  child. 
The  outlook  and  the  reactionary  stages  are  sometimes  confused, 
and  there  is  nowhere  any  conception  of  the  vast  diversities  of 
its  phenomena  in  different  individuals;  so  that  we  find  not  only 
great  divergence  but  the  most  diametrical  contradiction  in  de- 
scribing its  typical  physical  expressions.  In  some,  e.g.,  Stan- 
ley, it  is  iui  generis  and  unique  from  the  start;  and  for  others, 
t-g..  Mantcga^a,  it  shades  by  imperceptible  gradations  over 
into  fear  and  love  with  few  characteristics  solely  its  own.  Its 
physiological  basis  may  be  blood  composition,  digestive  or  he- 
patic changes  in  vascular  contractions,  abnormal  secretiooa, 
non-removal  of  waste  or  toxic  products,  over  lability  of  centra! 
nerve  cells,  reflex  muscle  tension,  etc.  At  present  the  general 
subject  of  anger  is  a  tumbliug  ground  for  abstract  analysis  and 
a  firiori  <<i>eculation.  which  must  be  gradually  cleared  up  if 
psychology  is  to  advance  from  the  study  of  the  will  to  the  feel- 
ing. Just  now  the  chief  ot)»taclc  to  this  advance  i.s  strangely 
etiough  the  Langc-James  thcorj-,  the  general  acceptance  of 
which,  puerile  as  it  is  iu  view  of  the  va.slness  and  complexity 
of  the  field,  would  do  for  this  general  tendenc>'  of  psychology  a 
dis-service  comparable  only  with  that  which  Descartes's  catchy 
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dictum,  that  animal.t  w«re  mere  automata,  did  for  the  advance  of 
comparative  psychology  in  his  day. 

I  lia\'e  cnllcclcd  the  followiug.  far  from  exhaustive  list  of 
Knglisfa  hearing  on  this  slate,  additions  to  which  in  HngliBb  or 
other  languages  also  rich  in  such  terms,  are  invited. 

Acrimonious:  sbarp.  pangcnt,  biting. 
AKgricvttI;  niaile  he«vy.  sever*,  Iood«d. 
Affronletl:  cotifroiiti'd  oHeusitcly. 

Angry:  root   an^-^slrHiglnened,   trcahlcd.     Angor,   strnngllng.     An- 

gerCi  li>  choke.  iHfle.     Ar«io=throltlc.     Awe  mid  ugl^  hare  tUc 

••me  root,  and  aclie  Is  rclnted,  si  tire  aniiDUB  And  anguish.     Olticr 

cty^oloeies  closely  relate  it  to  fc«r. 

ADimosilr:  bofittle  spirit,  more  vcliemeiit  and  1es«  laatlaf;  than  enmity. 

AntagoniBticr  to  a  foe  or  adveraary  opponent. 

Aniipsiby:  instinoiivc  and  involuntary  dislike,  repuf[nance,  dUtaste, 

iliagust. 
Aversion:  turning  (ram. 

Hitter:  biting.  cuttinK.  sharp,  referring  to  the  sense  of  laatc. 
Boiling:  as  a  fttiid  from  heat.     Temper  has  a  boiling  point. 
Hreakout:  restraint  or  inhibition  giving  way.     C/.  atngetatstn,  not 

peculiar  to  anger. 
Brood;  to  incubate,  nurse,  keep  warm. 
Chncrin:  mortify,  keenly  vex  us  at  disappointment. 
Chalc:  as  when  the  epidermis  is  worn  oB  to  Ihe  quick. 
Choleric:  from   I.alto  and  Greek,  cholera    V.*\\,  bile.     The  liver  wa* 

long  regariled  as  the  seat  of  anger  and  of  love. 
Contempl:  scorn,  dctpi&e,  mvpris. 

Crabbed:  ecratch,  claw,  wayward  iiiKait,  not  letting  go. 
Cro»9=curly.  crimped,  crooked.     <y,  ■  "crook"  m  body  or  mind. 

cross-grained. 
Cmel:  morally  crud*,  and  from  the  aamc  root,  pitilcie,  loving  to  in- 
flict suffering. 
Crniiy:  brittle,  short. 
Cort;  short  and  sharp. 

Dander  up:  dandruff,  scurf,  ruffled  temper. 

Defiant:  renouiioiiig  faith  or  allegiance,  and  challenging. 

Demoniacal:  possessed  by  an  evil  spirit. 

Displeased:  designating  all  degrees  of  being  offended. 

Knmity:  inimical  to  nn  enemv. 

Evil:  exceeding  limit*,  had.  depiaved.  vicious,  not  peculiar  to  anger. 

Fierce  often  used  for  anger.  Ftrus  (wild  savage)  cognate  with  feva 
(wild  beast).  Cf.  wild  with  rage,  savage  resentment,  mad  ai  a 
hornet,  angiy  at  a  bull,  cross  a*  a  bear. 

Pight:  fighty- 

Flare  up:  C/.  blaxe  out,  inSame. 

Pit:  sjiasm,  convuUion.  apell,  not  pcenllar  to  anger. 

Prnclious:  fret,  rebc11iou)>.  warmly  restive,  easily  broken. 

Prantic:  phrenetic,  very  excited,  not  pecntinr  to  asger. 

Fteniy:  same  root  aa  frantic. 

Pretty:  abrasion,  corrosion,  ebafiug. 

fume:  to  smoke.     Cf.  tbumos,  sniril.  anger. 

Purv:  slorm  of  anger,  poBscssed  by  ihc  furiea, 

0*11:  re(.  to  liver  as  seat  of  auger. 

Glum:  frown,  stare,  sullen. 

Grim:  stem,  forbidding,  severe,  angry. 

Gritty:  sharp,  grains  of  saud.  pluck. 

Grouty:  turbid  as  liquor,  dreggy,  roily,  surly. 
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GrudK^'  rrtimlilc,  cruiih,  ill  will  and  tary. 
Grutf:  routrh. 

Grumpy:  Cf.  grim  Aod  wBiir  Teutonic  wonls.    Gram^to  r«cc.  toar, 
•kin  to  •orrow,  nnd  relnlcd  to  KriOi  groan,  grumble,  nuike  •  nolM. 
Uajite:  too  ijulck  wrktU  or  temper. 
Hale:  ■vertion.  extTcme  ilet«slation,  repngmuic*. 
Hostile:  with  cniiiilY,  aiiloKoniitic. 
Hot:  m«rm.  bntcd. 
Hnfty:  pulled,  iwrlled  with  rn^te, 
impatient:  the  oppoiiic  of  pat ic ace  and  long  ■nffering. 
Indignsnit  at  tbe  oiiworthj-  or  me«a. 
[oB*med:  ■  thermal  analoxr.  combnrtible.    C/.  flare  up. 
Itmane:  unwell,  anger  is  a  brief  iiiuaitjr.     Cy.  mad. 
lie:  iraaciblc,  iracund. 

Irritable:  excitable,  chiefly  applied  to  temper. 
Had:  a  mad  itate.  furtoiia. 
Malevolent:  willing  or  winbiiiE  evil. 
Malice:  malu*.  bad,  with  lit  will,  malicioui. 
Malignity:  C/.  malign,  producing  tnaltce. 
Moroke:  Ircttul. 

Mucky:  like  muck,  naaty,  of  temper. 
Naaty:  med  of  bad  temper. 
Nettled,  iiluiig  with  nettle*, 
ObilHiiitc-  ataudiog  agaiiiaU 
Oflrndcil:  mmrk  aKsltiit. 
Old  A'lam'  afOUied. 

Paaaloaatet  of  any  panoioii  but  proniineully  of  angtr, 
r«cTI*h:  feeblv  (rctlul,  liteially  cr>ing  a*  a  child. 
I'd:  C/.  pcttlkli,  an  a  tpoiled  child  or  pel. 
Pclnlant;   lii  a  little  pet. 
rlqucd:  iiricked,  atutiK.  "eltlcd,  augered. 
PMM*m(K  aa  l(  by  a  had  *pirit. 
ProToktd:  c«lUd  out,  incited  to  aiigor. 
Put  out:  aa  of  gwr,  off  hi*  iiiu,  trolley,  etc, 
I'uicby:  New  HngUod  for  touchy. 
Quarieltoine:  prone  lo  contend,  alto  ijucruloiia. 
Rage:  C/.  ratilca:  n  f  urloua  degree  of  anger. 
Rancid:  aiiolled,  tainted,  rank,  applied  to  butter. 
Rancor:  Cf-  rancid,  aomelhlng  that  rnnkles. 
Raving  mad:  a*  a  horae,  aUo  roaring  mad. 
Refractory  brcnkinK  away. 
Repugnance:  contradict  ion.  Hgbting  agalnat. 
Revent:  to  have  olrong  feeling  again*!  or  take  oSaDW. 
RcUllate:  pay  Uck  in  tike. 
RavcBgc:  requite,  retribution. 
Riled:  aa  mud  attrrcd  up  in  water. 

Ructioua:  (belchiiiK)  1"  widely  uned  in  New  BugUnd  of  angry  itate*. 
Rufllcd:  hair  or  plomnce  lowsled  or  itrokcd  the  wrong  way. 
Savage:  like  bea«ta  or  barbaric  men. 
Scorn:  litenillv  mockery,  disdain,  despise. 
Ahafi>:  u*ed  ol  temper, 
ihiarfy:  aa  of  a  dog. 

Snappiah:  abort,  cruaiy,  tart,  diapose<l  to  bite. 
Sof«:  literally  aching,  morbidly  tender  or  Irritable. 
Sour:  acid,  niordnnt,  the  *our». 
Spite:  petty  ill  wri'l. 
Spitfire:  a  hot  tempered  peraon. 

Splenetic:  the  «pleeu  wa*  luppoaed  by  the  aaefenta  to  be  the  aeu  of 
eager. 
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Spunk:  tittder.  sponge. 
Stark  mail:  slilf.  iiBked,  (IronKb'  t^opy- 
Storni}':  violent,  gusty. 
Slein:  nustcte.  rigid,  severe. 
Slubborti:  sluhhed.  strongly  obstinate. 
Sulk:  refuse  to  act  or  r«>iponJ. 
Sullen:  glnw  and  jlpomy. 
Surly:  doggedly  rude,  rough. 
Tantrum:  literally  =suddcu  im)>iiUe. 
Tan:  acidulous. 

Tear:   C/.  Zoni  =reii(l.  destroy,  rip,  burnt,  te«rin|{  mad. 
TeuipestuousL  C/.  »lonny. 
Temper:  disposition,  hasty  of  tecnperament. 
Testy:  siiappiih. 

Tew:  nteiJ  in  New  Bnglam)  (or  the  (retliog  of  InfaoU. 
Touchv;  like  proud  flesh, 
I'gly:  liternlly  horrid,  unsightly, 
lip  on  his  (or  taerj  ear. 
[VeDgeaoce:  C/.  viudietive,  retribution,  rvrtage. 
Vex:  literally  to  nbake,  to  badger,  bother. 
Vicious;  C/.  vitiated,  addicted  to  vice. 
Vile:  uaed  of  temper. 

Violent:  Infuriate,  vehement,  impctuont,  turbulent. 
Volcanic:  explosive,  eruptive. 
Waipisb:  sting  on  too  little  or  no  provocation. 
Wild:  untamed,  uudomculicalcd. 
Woile,  wood:    Wui  mad,  (uriou*,   Irsiitic.  Mirrcd   up.     C/.  woden 

wUiendes  Hcer. 
Wrath^coguate  with  writhe,  iwiit,  turn  to  and  fro.  and  with  many 
word*  in  other  Teutonic  lauguages  with  like  meaning. 

After  a  learned  and  valuable  discussion,  Cliamberlain'  stiras 
up  the  etymological  meaniags  of  words  for  anger  as  designatiag 
( 1 )  chokiug  aud  stranglitig,  Eng.  anger  and  its  cognates;  (3} 
writhing  and  twisting,  wra/A;  (3)  crookedness,  curling,  cross 
and  its  cognates;  (4)  btirsiing  and  tearing,  Ger.  som;  (5) 
htiHty  movements,  fury.  Gr.  0v(jov;  (6)  seizitig  and  grasping, 
rocf  and  derivatives;  (7)  malting  a  noLse.  ,«■//»«?.  Ger.  Criwiw, 
Tahitian  riri;  (8)  malicious  talk,  slander,  Ger.  bbse;  (9) 
mental  excitement.  Lat.  vales,  Gr.  /<i)nf;  (10)  swelling,  Gr. 
opyq.  Samoan  huhu;  (11)  based  on  the  heart.  Kootenay,  san' 
illu'ine  and  others;  (12)  on  the  liver,  gall,  bile,  siileen,  etc, 
and  other  words  in  variotis  languages  based  on  the  stomach. 
nose,  forehead,  etc.  Helpful  as  it  is,  this  clas.Hiiication,  ns  will 
be  apparent  from  my  list  above,  is  not  adequate.  These  words 
are  interesting  reflections  of  the  ancient  voiles'  conception  of 
anger  aud  are.  a.^  would  be  expected,  nearly  all  phy^cal. 

Older  medical  writers.  Gebhardus  (1705),  Slevoylius  (1711), 
Fickius  (1718),  Clavillart  (1744).  Bender  (1748),  Regenhertt 

'On  Words  for  Aoeer  in  Certain  Languages.  A  Study  in  L,iogviatIe 
Psychology-  Am.  Jour,  of  Psychology,  Jan.  1895,  Vol.  VI,  No,  4,  pp. 
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(1757).  Estrcveimrt  (i;88j.  Becker  (iSii)und  Kegenbogen 
(1820),  discussed  the  physiological  efiects  of  anger,  urged  ils 
occiuioiially  bcueficial  and  eveu  therapeutic  effects.  A  group 
of  French  writers:  Hivcr  (1S15J,  Ucmont  (1S16J.  Bigot  (1818). 
SallemuDd  (1823),  Boscher  ( 1S33),  gave  more  or  less  elaborate 
descriptions  of  its  phenomena  and  therapeutic  treatment;  and 
Baunus,  Gallot.  Husson.  Pontc,  Schneider  and  others  have 
described  cases  of  ^uddell  death,  lo^  of  coiLscloustieM^,  convul- 
sions caused  by  it.  or  have  dJMrusscd  its  relations  to  drunkenocss, 

H.  L.  Manning'  reports  a  case  of  rupture  of  a  cerebral  artery 
due  to  anger  at  an  animal  in  a  stable:  compares  brooding  I0  a 
mental  canker;  thinlts  it  may  cause  cancer  and  is  liable  to  fore- 
clow  a  mortgage  of  weakuesA  in  some  oigaiLs  at  any  time, 
urges  that  anger  has  the  same  sense  as  angina  and  that  peo- 
ple whose  temper  is  veT>'  sensitive  are  ver>'  sel6sh.  Poiul£* 
shows  how  violent  anger  may  cause  icterus,  hernia,  s>'ncope, 
apoplexy,  mania,  hysterical  attacks,  mutism,  etc.  Many  records 
of  -limilar  cures  could  t>e  gathered  from  medical  jonnials. 

Forensic  medicine,  since  Platner's  important  treatise  on  ex- 
candescentia  furibunda,  in  iSoo,  has  dealt  with  anger.'  Misers 
are  inflamed  by  loss  of  gold,  the  proud  by  slights,  lovers  bj- 
petty  oSmces  by  or  against  their  mistresses.  Morbid  onsets 
of  anger  are  manias  of  brief  duration,  and  some  forms  of 
mania  may  be  cliaracterized  as  long-continued  anger  without 
objective  cause.  The  impulse  is  irresistible  au<l  there  Is  loss  ol 
psychic  freedom.  Again  the  provocation  may  be  so  strong  as  to 
break  down  all  the  inhibition  thai  comes  from  restraining  motives, 
and  to  caii.se  the  mind  to  )>e  beclouded,  nr  the  outbreak  may  !>« 
too  sudden  for  the  slower,  lalei  acquired,  aud  long  circuiting 
apparatus  of  control  to  be  set  in  operation,  so  that  responsibility 
is  lessened  or  indeed  removed.  Friedreich  also  thinks  the  storm 
of  passion  may  temporarily  obstruct  the  power  of  self-direaion. 
Peuerbach  says  "  Murder  in  a  moment  of  passion  is  a  crime 
possible  for  the  noblest  natures,"  and  he  goes  on  to  describe 
conditions  under  which  the  act  would  not  only  be  justifiable 
hut  noble.  Etaie  as  such  cases  arc.  he  urges  Ihnt  crimes  com- 
initted  in  sudden  anger  should  have  individual  study. 

The  murder  of  her  seducer,  by  Maria  BarbelHua  (a  case  so 
wgll  studied  by  Hrdlicka).  committed  in  an  antomalic  state 
not  remembered  afierwards,  was  essentially  anger  inteusiGed  to 
0  full  and  typical  epileptic  attack. 

Rush'  urges  that  the  term  gentleman  implies  a  command  of 

'Joaraal  of  Hy([ieiie.  1895.  p.  314. 
>Gat«ttc  (Jc*  tIo«pilaui.  1S98.  p,  J73. 

'C/.  Priedreich:  Gcrichtliirlie  AtiltiiDpologie,  1859,  Ch.  Ill,  p.  », 
el  S^- 
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thLs  pasMoii  above  all  others,  cites  Newton's  mild  words  to  his 
little  dog,  whicb  set  fire  to  the  calciilatioos  of  years:  "thou 
little  knoTCest  the  mischief  thou  bast  done,"  mentions  a  clcrgy- 
niiiti  who  (lffmi.iiistratecl  a  propaiitioti  of  I^uclid  ana  .sedative, 
commcndti  Thcty's  mudc  of  allaying  the  nugcr  of  her  son 
Achilles  by  exciting  the  passion  of  love,  advises  a  milk  and 
vegetable  diet  ami  avoidance  of  all  stimuhints.  even  the  mod- 
erate U3C  of  which  predisposes  to  anger,  advises  drinking  cold 
water,  and  tn  extreme  ca.tcs  a  cltmclte  with  it.  and  .sng^ests 
that  if  due  to  weak  morbid  action  wine  or  laudanum  may  help. 

Savage  races  often  work  themselves  up  to  a  transport  uf  rage 
for  their  battles  by  dances  and  yells,  and  nish  ui>on  the  foe  in 
blind  fury.  Sometimes  the  real  fighting  begins  over  tbe 
division  of  the  booty  with  sickening  sights  of  savage  ferocity, 
more  men  being  killed  thus  than  in  the  origiual  capture  of  the 
plunder,  aud  blood  feuds  may  augment  the  horror  of  it  all.' 
The  warrior's  face  is  made  up  in  the  most  fiendish  way,  bis 
weapons  suggest  torture  more  than  death,  as  do  even  his  orna- 
ments, and  his  scars  are  elo<|uent  of  the  most  desperate  en- 
counters. 

Running  amok',  common  among  Malaysand  in  other  Orieutal 
lands,  has  been  variously  de:>cribed.  An  athletic  man,  who  thus 
gives  way  to  either  revenge,  religious  frenzy,  acute  mental  or 
bodily  sufTering,  or  to  tlie  various  other  causes  ajssigned.  often 
shaves  of[  rII  the  hair  on  his  body,  strips  every  vestige 
of  clothing,  oils  or  greases  his  body  from  head  to  foot,  and 
armed  with  a  dagger  or  kuife  runs  at  the  lop  of  his  speed, 
stabbing  ever>-  living  creature  he  can  get  at.  He  runs  straight 
ahead,  rarely  turning  comers,  never  euteriug  bou.ses,  and  like 
anenTHgcd  human  tiger  never  slops  in  his  career  of  destruction, 
often  with  bis  head  bent  low  like  a  battering  ram,  slippery  as 
an  eel,  .•smeared  and  dripping  with  blood,  till  some  one  kills  or 
at  least  stuns  him.  Formerly,  poles  with  prongs  were  kept  in 
every  village  to  ward  off  or  pin  tlie  Amokets  who  were  far 
more  frequent  than  now.  The  attack  is  not  due  to  intoxication 
nor  are  the  Malays  subject  to  ordinary  epilepsy,  but  it  occurs 
when  paiu,  grief,  gloom,  ami  Ions  of  hope  nnrsnl  by  brooding, 
bring  on  what  their  language  calls  heart- sickness.  When  Job 
was  tempted  to  curse  God  aud  die,  or  when  we  are  goaded  to 
desi>eration  and  break  out  from  all  the  control  of  prudence  aud 
speak  or  act  with  abandon,  reckless  of  consequences,  wounding 
fncixi-s  aud  foes,  the  Malay  rushes,  slashes  right  and  left, 
plunges  into  the  sea.  etc.     When  medically  examined  they  arc 


'I.  Tbompsoti:  Tbron^h  Mnsui  Land,  p.  155. 
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in  an  exsitccl  slate  which  Insts  for  hours  or  days,  aad  sotnetiines 
Willi  complete  amnesia  of  the  crisis.  Its  onset  is  vxry  sudden 
and  MCTD.S  uncontrollable  and  paroxvMiial. 

Ill  the  Viking  Age'  each  champion  wanted  to  become  »  Ber- 
serker (fighter  wiUioul  a  sJiirt).  These  bravest  of  men  wrought 
themselves  into  *Hch  a  frenj:y  nt  Mght  of  their  foe  that  they  bit 
their  shields  and  mslicd  forward,  throwing  away  ever>'  weapon 
of  defence.  The  berserk  fury  was  utilized,  not  only  for  war 
but  for  performing  hard  feats  beyond  Ihe  power  of  commou 
people.  "  In  some  cases  this  fur>'  seems  to  have  overcome  the 
Berserks  appanrutly  without  cause,  whcu  they  trembled  aud 
gnashed  their  teeth."  When  they  felt  it  coining  on.  they  would 
wrestle  with  stones  and  tre«.s,  othetwise  they  would  have  slain 
their  friends  in  their  rage.  In  their  greatest  fury  they  were 
believed  to  take  the  outward  shape  of  an  animal  of  great 
strength  and  per\'ersity.  When  great  champion^  went  berserk- 
ing  and  were  angry,  they  lost  their  human  nature  and  went 
mad  like  do^s.  Thej-  vowed  to  flee  iteither  fire  or  iron,  atid 
in  days  of  inccKtanl  warfare,  died  singing  their  brave  deeds, 
and  as  they  entered  Valhalla  could  hear  the  lay  of  the  scalds 
recounting;  their  acts  of  prowe.ss.*  Sometimes  in  the  acme  of 
their  rage,  the  mouth  was  open  and  frothing,  and  they  howled 
like  beasts  and  spared  nothing  in  their  course.  Afterward  they 
were  weak,  and  calling  their  name  often  cured  them. 

At  quarter  races  in  some  parts  of  the  south,  near  the  close 
of  the  last  century,  cock  6ght.<^  where  the  bird.t  were  anned  with 
steel  spurs  with  which  they  cut  each  other  to  pieces,  wrestlings, 
quarrdings  aud  often  brutal  fights  occurred.  In  the  latter, 
for  which  there  were  rules,  "gouging"  was  always  permissible. 
Each  bully  grew  a  long  thumb  nail  for  this  purpose,  and  if  he 
got  his  opponent  down,  would  take  out  his  eye  unless  he  cried 
"King's  curse, "  Sometimes  ears  were  bitten  oft,  and  the  yet 
more  terrible  mutilation  of ' '  Abelarding ' '  might  occur.  These 
prBCtices,  McMflsier*  tells  us.  long  prevailed  as  far  north  as  the 
Maryland  border. 

The  Iliad  is,  as  the  world  knows,  the  story  of  the  results  of 
the  \vrath  and  bitter  verbal  quarrel  of  Achilles  with  Agamem- 
non over  the  priest's  captive  daughter,  Chryseis. 

Orlando  Furioso.  in  his  long  search  for  his  pitgnn  love.  An- 
gelica, coming  suddenly  upon  conclusive  evidence  that  fJie  is 
Silse  to  him.  becomes  frantic,  and  .tei/ing  hiti  anu.t,  rushes  to 
the  forest  with  dreadful  cries,  breaking  and  cutting  trees  and 

>Da  Ch«illa:  The  Viking  Ase.  Chapicr  XXVt. 

*Siiiifock:  DcalMhc  MyIbolo|cic.  p.  465. 
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Toclcs,  desttx>ymg  a  grotto,  and  often  thus  lerroririnf  Uwooud- 
Iry  for  days,  passes  raving  mad  through  I*ratice  and  Spain, 
swims  the  Straits  of  Gibraltar  and  continues  his  devastations 
iti  Africa.  For  300  verses  Ariosto  describes  in  ^nvid  t«niis  hts 
desperate  deeds  of  supernatunil  strength.  Orlando  is  insanely 
raad  and  is  restored  only  after  the  paladin  and  the  apostle  ar- 
rive at  the  magazine  of  gtxjd  sense  in  the  moon  to  find  hi.s  soul 
sccnrely  bottled  and  labeled,  which  they  relnm  and  force  him 
10  inhale,  when  be  is  restored. 

Modem  literatnre  nlionndx  in  description  of  anger,  e.  g.,  the 
breaking  of  the  bull's  neck  by  Ursus  in  the  amphitheater  to 
save  the  life  of  Lygia  in  Quo  Vadis;  the  fights  of  ?ra»per 
and  Galors  in  the  Forest  Lovers;  Mulvaney's  story  in  Kipling's 
Soldier's  Three,  where  the  conflict  was  body  to  body,  too  close 
to  use  bayonet. and  the  men  could  only  push,  kick,  claw,  maul, 
and  breathe  and  swear  in  each  other's  faces,  and  knives  danced 
like  sunbeams,  and  cleft  head.s  went  down  grinning  in  sections, 
revolvers  spit  like  cats  and  black  curses  slid  out  of  innocent 
moutlis  like  moniiug  dew  from  the  rose.  The  brutal  killing  of 
Nancy  by  Bill  Sykcs ;  the  fight  with  Squeers  in  Nicholas 
Nicklcby;  the  conflicts  in  Scott:  and  from  ancient  mythology 
to  the  modern  stage,  all  .shows  how  all  the  world  \ovt»  fighters. 
Dante,  M.  D.  Conway  and  many  other  description  of  demons 
and  hell  abound  in  descriptions  of  auger.  Volumes  could  be 
easily  filled  with  such  characleiizations. 

In  Ireland's  characterization  of  the  insanity  of  power,'  there 
are  interesting  descriptions  of  extreme  and  morbid  angtr. 
When  angry,  Claudius  Ctcsar  is  said  to  ha\f  grinned  and  foamed 
at  the  mouth.  Agrippas  rage  at  a  rival  was  so  great  that  after 
one  of  them  wus  executed,  she  had  the  head  brought  and  opened 
its  mouth.  Conimodus,  by  the  sight  of  blood  in  the  arena  was 
aroused  like  a  tiger  on  the  first  taste  of  it.  He  fought  7,^5 
times  in  gladiatorial  games,  took  pleasure  in  bleeding  people 
with  a  lancet,  and  the  companions  of  his  auger  often  fell  victims 
to  his  rage.  Mohnramed  Toghlac  had  a  pa.>«ion  for  shedding 
blood,  as  if  his  object  was  to  exterminate  the  human  race. 
Kxeculioners  were  always  present  to  kill  or  torture  on  the  in- 
stant those  who  offended  him.  His  elephants  were  taught  to 
throw  his  enemies  into  the  air  and  catch  them  with  their  trunks, 
and  to  cut  their  bodies  with  knives  fastened  to  their  tn^s. 
One  who  had  provoked  him  was  Qayed  alive,  and  then  cooked 
with  rice,  and  his  wife  and  child  forced  to  eat  his  flesh.  Others 
were  tied  by  the  leg  to  wild  horses,  which  ran  through  forests 
till  only  the  leg  was  left.  Ivan  the  terrible  was  filled  with 
tigerish  impulses  by  every  suggestion  of  restraint.      His  jester 
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displeased  him  and  he  threw  hot  soup  in  his  face  at  the  table, 
nn^  then  rose  and  slabbed  him.  He  forced  people  to  kill  their 
wives,  fathers,  mothers  and  children.  Death  did  not  appease 
his  rage,  and  sometimes  his  enemies  must  sit  at  the  table  for 
days  opposite  the  corpses  of  their  uearest  relatives,  whom  he 
bad  killed.  He  interrupted  his  devotions  to  massacre  those 
who  had  provoked  bim.  In  one  case  some  27.000  inoffensive 
people  were  killed  liefore  his  rage  was  placated.  He  killed  his 
favorite  son  and  heir  in  a  fit  of  anger.  Another  son.  who  was 
killeil  young,  had  as  a  child  a  passion  for  seeing  slaughter,  aud 
killed  animals  himself  for  the  pleasure  of  seeing  the  blood  flow. 

.Mautegazza  assumes  that  man  has  far  greater  capacity  for  paio 
than  for  pleasure,  and  can  hale  more  bitterly  than  he  can  love. 
Love  and  bate  are  not  only  often  mixed  and  felt  towards  the 
same  j>ersou.  but  may  be  different  degrees  of  the  same  emotive 
force.  Anger  is  an  expression  of  egoism,  and  vanity  and  hyper- 
self  feeling  intensify  it.  Infants  hate  most  aud  most  often 
if  their  feeding  is  interfered  with,  boys  if  play,  youth  if  love. 
adults  if  pride,  old  age  if  conservatism,  women  if  their  afficc- 
tionsare  disturbed.  Duels  imheirearlj  stages  ascourts  of  honor, 
and  lawsuits  and  courts  of  arbitration  are  attempts  to  restrain  this 
pai^iou  which  makes  Aoma  homini  lupus.  Religions  at  their 
birth  are  efforts  to  placate  the  anger  of  deities  and  mitigate  the 
fires  of  their  wrath,  for  God  is  conceived  as  angry  daily  with 
the  wicked,  aud  hell  is  hot  with  his  vengeance.  A  long  list  nf 
curses,  perhaps  elalwrntely  formed  and  ceremoniously  launched, 
and  daninatorj-  oaths  and  obscenities,  insulting  names,  especially 
of  animals,  imputing  deformities  of  suul  or  body  may  be  vents. 
Anger  may  emit  itsou-n  peculiar  smell;  the  first  cry  of  the 
babe  is  perhaps  anger,  and  anger  may  be  directed  toward  self. 
Id  great  hater-s  the  liixnr>'  of  oik  moment  of  rage  may  l>e  de- 
liberately purchased  by  years  of  pain,  and  a  city  may  be 
destroyed  br  a  single  man.  Its  .'Strength  Lt  .ihown  by  the  fact 
that  while  love  is  everywhere  and  always  taught,  and  hate  and 
anger  eveT>'wbere  repressed,  the  latter  are  yet  so  much  stronger. 
It  has  all  degrees  from  the  most  bestial  fights  for  extermination 
up  to  irony,  satire,  criticism,  coldness,  neglect,  teasing  and 
many  other  forma.  One  can  be  angry  without  an  object,  but  If 
we  bate  we  must  hate  something.  I'ardon  aud  its  motivation 
■re  lightly  touched  upon,  and  placation  of  gods  and  men  mark 
a  higher  stage,  and  the  long  strain  of  patience  is  a  noble  dis- 
cipline for  this  s^rz'a  aiirui  trmptstas} 

O.  Schwart7*r  describes  a  form  of  morbid  transitory  rage  a.t 
follows:  "The  patient  predisposed  to  this,  otherwise  an  en- 
tirely reasonable  person,  will  be  attacked  suddenly  witliout  the 
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slightest  outward  provocatitnt,  and  throwo  into  a  paToxysm  of 
the  wildest  rage  with  a  fearful  and  blindly  furious  impulse  to 
do  violence  and  destroy.  He  flies  at  those  about  him,  strikes, 
kicks,  aud  throttles  wtiomever  he  can  catch,  daslies  at  ever)-  ob- 
ject near  him  which  he  cnn  lay  his  hands  on,  bresks  and 
crushes  what  is  near  him.  tears  his  clothes,  shouts,  howls,  and 
roars,  with  eyes  that  flash  and  roll,  and  shows  meanwhile  all 
thoKC  symptomsofvaso-molor  congestion  which  we  have  learned 
to  know  as  the  concomitants  of  anger.  His  face  is  red  and 
swollen,  his  cheeks  hot,  his  eyes  protrude  and  the  whites  are 
bloodshot,  the  heart  beats  violently,  the  pulse  marks  1 10-170 
strokes  a  minute.  Tlie  arteries  of  the  neck  are  full  and  put- 
Mtin^;,  the  veins  swollen,  the  saliva  flows.  The  Gt  lasts  only  a 
few  hours  and  ends  suddenly  with  a  sleep  of  from  8  to  12  bowca, 
on  awakening  from  which  the  patient  has  entirely  forgotten 
what  has  happened." 

Kraepclin'  describes  morbid  irascibility  tracundia  morbosa  in 
J>om  imbeciles  of  higher  grade  whose  moral  nature  is  somewhnt 
developed  and  who  have  considerable  school  knowledge.  On 
the  very  slightest  occasion,  they  go  off  as  if  loaded  into  an 
utterly  uncontrollable  frenzy  of  rage,  tremble  all  over,  slammer 
out  insults  and  cur.ses,  inarticulate  cries,  bite  their  tips  and 
bands,  run  and  butt  their  heads  against  the  wall,  try  to  choke 
themselves,  tear  their  clothing  and  destroy  everything  within 
reach,  till  they  arc  breathless,  reeking  with  sweni.  huarsc.  and 
too  exhausted  to  move.  Upon  the  stimulus,  the  explosion  fol- 
lows with  the  certainty  of  a  machine  Often  .inch  cases 
maintain  a  certain  orientation  and  avoid  attacking  persons,  but 
vent  their  fur>' upon  lifeless  objects  as  in  gestures.  Such  at- 
tacks may  last  an  hour  or  days,  inking  back  with  a  long 
asyniploticcurveof  diminishing  irritability  to  tbc  normal.  They 
often  have  no  or  slight  memory  afterward  of  what  occurred, 
lament  their  infirmity,  t)cg  to  be  bound  or  shnt  up,  have  all 
objects  with  which  they  could  do  injury  removed.  Every 
eveu  imaginary  infraction  of  their  hyperalgeric  egotism  aud  self- 
ishness may  provoke  imperative  acdous  perhaps  of  brutal 
pa.ssion, 

Ziehen''  describes  the  disposition  to  anger  which  is  often  asso- 
ciated with  abnormal  exhaltation  of  self-feeling  as  hyperthyaim. 
In  ]iaralytic  dementia  primory  exhaltation  is  a  very  coftamon 
intercurrent  stadium  and  is  a  cardinal  symptom  of  mania.  In 
the  characteristic  cyclus,  the  depressive  stage  more  commonly 
precedes.  At  the  beginning  and  end  of  an  auger  fit  the  periph- 
eral arteria  are  expanded,  sometimes  almost  to  the  point  of 
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'  Piycbiatric,  pp.  60  c/i^;.,  141  et  seq.,  174,  14>.  etc. 
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congestion  in  the  face;  but  at  the  none  of  the  explosion  th^ 
arc  conlraclcd  and  palor  is  roosl  common.  Respiration  is  pro* 
longed  and  deep,  the  pulse  wave  low,  the  lapse  of  association 
is  retarded,  followed  perhaps  by  an  explosive  acceleration, 
there  is  a  decrease  of  tnotor-diachaTgc,  a  stage  of  initial  inhi- 
bition, succeeded  by  one  of  augmented  Inteusity  niid  perhaps 
restricted  range.  The  play  of  motives  is  reduced,  reflection 
drops  otii  and  sensation  is  applied  directly  to  motives  which 
are  rather  incoherent  nnd  unc<i>ordinat«l,  and  it  is  the  shunting 
out  of  the  association  plexus  that  causes  subsequent  amnesia. 
Furor  tpiUptiius  is  the  most  intense  man  i  fiesta  lion  of  anger. 
As  a  symptom  of  paralytic  dementia  excessive  tearfulnes;*  is 
often  associated  with  it,  and  may  more  or  less  take  its  place 
with  increasing  lability  of  mood  and  kind  of  action,  nnd  per- 
haps facial  mimesis  gestures  and  general  agitation.  Morbid 
irrilabiSity  is  not  infrequent  in  chorea. 

No  one  has  described  with  such  clearness  and  copiousnesii  of 
casuistic  material  as  Magnati'  the  slow  accumulation  of  anger 
in  iwr.inoiac.t,  whom  he  agrees  with  Tardicu  in  calling  the  most 
dangerous  of  all  the  insane,  who,  on  grounds  of  a  purely  hal- 
lucinatory nature,  steal,  insult,  shout,  without  having  given 
any  one  any  intimation  of  the  long  evolution  of  their  slate  of 
consciousness.  Quemlants  complain  of  all,  suspect  all  about 
Ibem  of  changed  feeling  towards  or  of  designs  upon  them. 
They  imagine  their  friends  look  askance,  are  less  constant  in 
their  feelings,  are  gossiping  about  them,  or  are  fomenting  plots 
to  injure  their  business,  reputation,  etc.  All  is  perhaps  in- 
creased by  auditory  hallucinations  and  slowly  the  patient  feels 
himself  the  victim  of  persecutions  and  surrounded  by  eiKUiics 
with  overt  or  covert  designs  upon  him.  Gradually  reactionary 
impulses  arise  and  gather  force.  The  injuries  mu.st  be  resented, 
tbe  guilty  punished,  and  at  length,  the  persecuted  becomes  a 
persecutor  now  entirely  devoted  to  vengeance.  Insults,  dc- 
ounciaiions.  abusive  letters,  threatening,  and  perhaps  written 
ID  red  ink  or  in  blood,  slanders,  murderous  attacks  and  every 
other  means  are  resorted  to  to  gratify  hate.  No  failure  dis- 
courages, and  then  reason  justifies  all  their  acts  as  the  inevita- 
ble retaliation  to  long  accumulated  and  extreme  provocation. 
He  feeU  his  case  to  be  unprecedented!  y  and  inexjires-sibly 
pathetic,  one  that  cries  to  heaven  for  au  avenger.  For  crimes 
thus  motivated,  when  the  patient  has  plainly  lived  completely 
into  his  morbid  romance  some  authorities  in  forensic  medicine 
recognize  either  partial  or  incomplete  irresponsibility. 

For  the  Herbanjans.  whose  treatment  of  the  feelings  always 
must  be  very  inadequate,  anger  bums  outward  irom  within, 

■Paranoia,  chronica,  etc. 
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establishes  a  new  apperception  center,  or  poinU  dt  repire.  for  a 
part  of  ihe  mcalal  content,  shakes  old  concepts  into  wakeful- 
ness, and  like  a  tide  a<ltl.s  to  one  plexu^i  of  ideas  what  it  takes 
from  another,  and  has  a  long  and  slowly  dying  out,  somatic 
after  effect.  Although  perbaps  at  first  "sweeter  than  honey," 
as  Homer  calls  it,  it  iKlougs  on  the  whole  to  the  algesic  and 
depressive  group  of  emotions. ' 

Stanley*  characterizes  auger  as  more  offensive  than  defensive, 
as  aggressive,  expansive,  as  peculiarly  developed  in  the  camiv- 
ora  who  are  usually  solitary  because  predacious  habits  require 
a  wide  subsistence  area.  Its  origin  mnrkcd  a  most  important 
and  epoch-making  era,  as  important  for  psychic  morphology 
as  the  vertebrate  form,  giving  those  animals  that  acquired  it  a 
great  advantage  over  those  which  did  not.  and  it  is  a  great 
factor  in  the  evolution  of  personality.  Those  creatures  who 
can  injure  all  their  enemies,  and  men  who  make  their  acquaint- 
ances fear  to  make  them  mad.  are  more  likely  to  survive.  The 
greater  and  more  formidable  the  foe  the  more  fear  expels  anger 
and  prevents  its  ebullition.  In  a  certain  stage  it  is  wise  to  bear 
in  mind  that  any  friend  may  become  a  foe.  The  weakness, 
which  instead  of  hitting  back  turns  the  other  cheek,  is  at  a 
certain  stage  a  disadvantage.  Weak  people  cannot  hate  or  l^e 
very  augry.  It  is  a  unique  passion,  complete,  and  a  genus  by 
itself  from  the  start,  and  so  must  be  known  iiitrospectively  or 
not  at  all:  is  pure  at  first  and  its  hybrid  formsevolve  later,  lis 
organs  are  claws,  fangs,  bonis,  spurs,  and  weapons,  and  it 
tends  to  culminate  in  eating  the  adversary,  sometimes  even  in 
anthropophagy.  Hate  is  habitual  anger  and  is  retrospective, 
while  anger  is  pro^>ective.  It  represents  a  wild  state  before 
and  below  civilization  which  has  domesticated  man.  Even 
lower  animals  are  very  sen.iitive  to  it  in  men.  While  it 
smoulders  and  even  when  it  breaks  out  the  intellect  may  look 
coolly  on.  It  cannot  be  undirected,  but  must  always  have  an 
object. 

Kor  Ribot*  anger  in  the  offensive  form  appears  early  (two 
months  Preyer — ten  moutlis  Darwin),  and  tn  its  motor  forms 
is  the  partial  contraction  of  muscles,  which  are  fully  active  in 
combat,  involves  fascination  for  the  sight  of  and  suffering,  and 
in  the  depressed  form  passes  oyer  into  hate  and  easily  becomes 
morbid,  and  even  epileptic  and  maniacal.  Irresistible  destruct- 
ive impulses  are  disaggregated  forms  of  anger,  and  show  grada- 
tion separated  from  each  other  by  imperceptible  stages  from 
pleasure  in  torturing  and  killing  to  satisfaction  in  reading  of 

■VolkmaDD-.  Lehrbucll  der  Psycbologie,  Vol.  TI,  p.  390. 
* E vol n lion ary  Psychology  of  Pe«liiig.     Cbapter  X,  p.  ttj. 
'PsycliologT  ot  Emoliou.    Cbapier  III.    Aofier. 
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imiij^iiiiTy  murders  in  novels,  etc.  Alt  deslnictirc  impulscK 
arc  at  root  one.  and  heredity  and  education,  euvironmeul  and 
circumstances  develop  them  into  determinate,  hnbiltinl.  and 
chronic  directions.  It  may  increase  the  ptomaines  and  cause 
auto- intoxication,  and  in  the  lower  animal  forms  whose  bite 
when  ani;ry  is  poisonous,  and  in  human  beings  modi6es  the 
lacteal  secretions  of  nursing  mothers.  It  is  best  inhibited  by 
fear,  in  some  sense  its  opposite,  and  best  seen  in  some  camivora. 
Steinmeti'  holds  that  revenge  is  a  reaction  to  enhance  lowered 
sclf-fccling,  and  primordially  it  is  not  directed  against  the  ag- 
gressor, and  Ree  thinks  it  a  reaction  against  the  feeling  of  in- 
feriority inflicted  by  another.  At  first  there  was  no  discrimina- 
tion, and  wrath  might  be  wreaked  upon  itny  one,  innocent  or 
guilty.  In  u  later  stage,  ni>on  this  theory,  it  is  less  indiscrim- 
inate, and  some  fitness  is  demanded  in  the  victim,  as  in  cases 
of  blood  feud.  Last  of  all  it  was  found  that  the  wrong  doer 
himself  should  bear  the  punishment.  An  Indian  kicked  out 
of  a  store  kills  a  family  of  pigs;  a  relative  at  a  funeral  cuts 
bimt«lf  ■'  in  a  fit  of  revenge  against  fate"  or  kills  some  poor 
or  defenceless  person;  the  Navajoes.  if  jealous  of  their  wives, 
kill  the  first  person  they  meet;  if  one  dies  from  an  unknown 
CBU>c.  ti  victim  is  selected  by  lot,  or  the  friends  of  the  dead  maa 
kill  the  first  person  they  meet,  the  bearer  of  had  news  may  suf- 
fer. All  the.se  facts  and  theories  are  combated  by  Wcstermarck" 
who  urges  many  cases  where  carefully  directed  revenge  is  exer- 
cised by  animals.  Prom  the  very  lowest  forms  anger  is  aimed 
at  tlw  cause  of  the  pain.  This  weapon  against  injustice  and 
injury  resents  aggression  by  counter  aggression,  and  is  thus  a 
great  aid  in  self-conservation  and  self- forbearance.  Kven  com- 
mon tribal  responsibility  is  a  protection  against  the  tendency  of 
re\'enge  to  single  out  the  guilty  person.  The  forms  and  details 
of  punishment  are  often  elaborated, 

After  teaching  this  subject  many  years  and  with  increasing 
dissati.sfnction.  I  determined  to  try  the  questionnaire  method 
and  accordingly,  in  October,  1S94.  the  first  of  an  annual  series 
of  topical  syllabi  on  Child  Study,  which  haveheen  contintied 
now  for  four  years,  was  published  on  anger  and  sent  to  nearly 
900  teachers,  parents  aud  others  in  this  country  and  elsewhere. 
It  was  ns  follows: 

The  pbeaomcDH  WAUicd  are  variously  deaignatcd  by  the  (allowiog 
\ronl«:  wratb,  itc,  temper,  mndncss,  inHiKnatian,  lulks,  »out»,  patch- 
lotu,  ero«9iie««,  cboler,  gruilgc,  fume,  (urv.  paasioii,  lo  be  ot  fall  out 
wttb. 


*  BtbiwIociKlK  !>tii<ti(?u  lur  et»lcH  Butwickeluiig  tier  Strafe. 
'Mlod.  N.  S.  VII.  1898.  p.  189. 
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I.  Add  any  othcT  Urmt  or  ftnj  euphemUins,  or  pbrUM  ywx  kuaw 
cr  CAtlEct  (rota  diildrcn  Jndicatiiift  thdr  leclJnKs. 

>.  DMCribs  vvcry  vftio-motor  symptom,  ■urb  as  finshlDK,  palliig, 
about  forehead,  cb««ks.  nose,  neck  or  elsewhere.  Is  there  horriiii la- 
lio».  chill,  nhudder,  Ircroor,  prickly  (cclinj;-  "umbticM,  choking, 
ttriifhiii^i  »u'CHtiti^,  i(  DO  where  ancl  how  long.  Arc  th«r«  any  oecoin- 
mayiu);  sensations  of  color,  llnBihM.  XaMt,  Hmcll,  noiMA,  (queation 
(or  each  sense}.     Can  blood  pTcMurc  be  toted .' 

J.  Describe  all  chaD);e«of  uuicle-tcii^lon,  scowling;,  Kriiidinj;  teeth, 
opeutoK  lips,  9cttiDg  of  eye,  clcncbiQg  fists,  posttion  of  arms  and 
attiindc  of  body.  Is  there  naOBca  or  a  icndcocy  to  cither  conunction 
or  rclftzntioc  of  sphincter  mutcleti  which  coDlroI  unal  or  urionl  paM- 
ages. 

4,  Describe  overt  acts,  striking  (how,  down,  itraigbt  out, with  fist  or 
palm),  acratcbing,  biting,  kicking.  At  what  part  arc  blows  or  attacks 
aimed' 

J.  What  is  the  degree  of  abandon  at  loss  of  self  control?  Is  it  com* 
picte  and  1H  the  rage  entirely  blind,  or  usonlly  i«  some  restraint  shown 
ID  iutesily  of  blows  or  some  consideration  in  tbe  place  attacked  f 

6.  Describe  long  delayed  anger,  the  venting  of  secret  grudges  long 
nursed,  and  deliberately  indulged. 

J.     Describe  Intensity  curve  of  quick  and  slow  children. 

8.  Dcscnbc  reactions,  afterwards  physical,  mental  or  moral, whether 
lassitude,  contrition,  and  all  verbal  or  acted  signs  of  rci^iet. 

9.  How  do  children  speak  of  past  outbreaks  of  auKcr  lU  theuiselvea, 
and  of  anger  in  others,  and  in  general  ? 

10.  What  treatment  have  yon  found  gfod,  and  whnl  palliatives  do 
irascible  children  apply  to  them-telves? 

In  description  be  pbotogrnpbicatly  objective,  exact,  minute  and 
CopioD*  in  detail.  Tell  age,  set,  family  life,  tenipcratncni,  natioonlity 
of  every  child.  Add  to  .ill  a  description  of  your  experience  with  an- 
ger in  yourself,  and  if  possible  get  a  few  of  your  adult  friends  whether 
good  or  ill  tempered,  to  write  theirs,  or  organise  a  little  circle  of 
Irietid*,  niothcr«.  teachers,  neighbors,  to  talk  over  tbe  subject  and  to 
observe  in  couccrt.  Above  all.  get  children  of  diSerent  age  and 
temperamcnl  to  talk  confidentially,  or  belter  to  write  their  own  idea* 
iu  response  to  Hucb  qutsttnns  as  tell  some  tiling*  which  make  you  an- 
gry; when  do  you  KM  angry  eBsicst?  how  do  you  (eel  and  how  ncl.  how 
check  it  and  how  feel  afterwards }  write  coses  of  olheri  getting  angry 
In  detail,  and  slate  whsl  yoti  think  about  it  generally. 

This  is  a  subject  of  obviousljr  great  importance  for  tnoral  and  even 
physical  education,  but  there  is  almost  no  literature  wonh  reading 
uiKit)  it.  It  is  no  vii»t  that  it  can  be  lic*i  explored  by  concerted  effort. 
The  under»ij[ned  desires  to  iavesttgotc  the  subject  and  iiiviles  you  to 
co-operation  hy  sending  him  any  notes,  however  incomplete,  upon  any 
asjiect  o(  the  subject.  Or,  If  preferred,  you  can  start  with  these  blolt 
and  work  out  your  own  data  and  print  your  conclnsions. 

Let  ns  try  the  concerted  method  of  work  and  in  some  way  pool  its 
retults  [or  the  muttial  benefit  of  teachers  and  for  the  tfootl  of  the 
children  we  all  live  for. 

In  answer  to  tlic  above  questionnaire,  a  total  of  3,184  returns 
have  been  receK-ed  in  season  to  be  included  In  the  following 
report.  Miss  Lillie  A,  Wtlliatus,  of  the  Trenton  (N.  J.)  Nor- 
mal School,  sent  returns  from  244  persons,  of  which  121  were 
original  observations  of  children,  92  were  reminiscences,  38 
informatiou  received  at  second  band.     Principal  E.  H.  Rossell, 
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of  the  Worcester  (Mass  )  Normal  School,  sent  109  returns;  35 
of  which  were  reminiscence.s,  moMly  by  hin  pupiU  and  teaclters, 
and  63  were  original  observations  on  children.  Mrs.  Grace  B. 
Sudboroush  sent  1,016  answers  to  the  questions  with  opinions 
upon  by  pert  helical  stories  involving  anger.  I'rom  an  anony- 
mous source,  147  carefully  written  but  brief  essays  upon  per- 
sonal experiences  with  anger  were  received,  Miss  Carlisle,  of 
Norwich,  Connecticut,  sent  95  papers,  partly  studies  by  her 
normal  class  and  partly  answers  by  school  children.  From 
Ciili(omia,  65  papers  were  received;  from  an  unknown  source. 
59  papers;  from  Miss  Clapperton,  of  St,  George's  Training 
College,  Edinburgh,  7;:  from  Miss  A.  E.  Wyckoff.  of  Brook- 
line,  72  personal  papers;  from  the  Springfield  Training  School, 
24  papers;  from  Dr.  K.  E.  Spaulding,  Superinteiideut  J.  A, 
Hancock,  Miss  Pedrick.  Miss  Flora  J.  White,  a  few  paperseoch; 
and  from  Miss  Hughes,  then  of  the  Cambridge  (England)  La- 
dies' College,  31  carefully  prepared  papers  by  students,  with 
others  from  other  sources.  Besides  this,  a  large  list  of  literary 
references  have  been  gradually  accumulating  during  the  past 
five  years';  the  subject  has  been  made  several  times  a  matter  of 
discussion  in  my  weekly  seminary  for  the  comparison  of  ex- 
periences; and  I  have  several  times  worked  over  portions  of  the 
subject  in  the  form  of  popular  aud  class  lectures.  1  am  under 
special  obligations  to  Principal  M.  H,  Small,  of  Passaic.  N,  J, , 
lately  my  student,  for  the  compilation  of  a  part  of  this  material 
and  the  selection  from  the  mass  of  material  of  some  of  the  typi- 
cal  cases. 

It  need  not  be  repeated,  tbat.  as  I  have  already  said,  in 
compiling  such  material,  too  much  caution  cannot  possibly  be 
exercised.  The  returns  are  of  all  degrees  of  merit,  from  ex- 
tremely good  to  worthless,  and  it  requires  great  and  couslaut 
critical  acumen  to  sift  the  chaff  from  the  wheat;  and  the  value 
of  the  work  depends  chiefly  upon  how  accurately  and  thoroughly 
this  is  done.  The  gre:it  advantages  of  this  method  are  also 
obvious  in  Ihe  data  upon  this  topic,  for  the  range  of  individual 
differences  i.i  vast  and  the  fecundity  of  humau  nature  in  so 
diversifying  the  expressions  of  this  sentiment  is  perhaps  nowhere 
more  apparent  and  gives  constant  and  oAen  deep  interest  in 
reading  o\'er  Ihe  returns.  Concerning  no  subject  h&ve  I  felt  more 
strongly  the  necessary  limitations  of  individual  experience  and 
bow  absolutely  necessary  as  the  basis  for  any  valid  psychology 
of  the  subject,  it  is  first  of  all  to  gather  a  vast  array  of  facts 
and  ca.ies.  This  and  the  necessity  of  revising  current  theories 
upon  anger  will  exj>lain  why  I  iuiro<luce  so  many  condensed 
accounts  of  concrete  cases.  This  lends  to  bring  psychology 
back  again  into  the  closest  contact  with  a  large  group  of  the 
most  vital  tacts  of  life  and  to  rescue  it  from  the  narrowing  and 
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one-ended  influences  of  theories  from  nhicb  that  part  of  it 
which  treats  of  the  fc^Hug^  and  emotions  and  which  now  seems 
next  in  order  for  investigation,  is  now  so  gravely  afflicted. 
The  aspects  of  auger  are  very  many  sided  and  complex,  but 
we  see  here  the  intensity  and  bitterness  of  the  struggle  for 
survival  in  the  past-  by  the  trades  that  are  left  in  modem  life, 
So  inadequate  and  partinl  are  the  text-book  chnructerizations 
of  it  that  it  seems  wcl!  to  begin  s  closer  look  at  this  most  intri- 
cate salient  group  of  phenomena  as  particularly  seen  iu  self 
and  others. 

A.     Gbnerai.. 

I.  Scotch,  P.,  30.  Wh«n  in  m  real  passion  a  torrent  •eetn*  to  rush 
thipuKti  IDC  with  terrific  force,  I  tmcnblc  riolctitly  aui]  feci  quite  faint. 
Whcu  the  siorm  Is  not  too  deep  lor  speech,  I  say  tbc  biitiTPSt  ItiiiiKS 
that  I  cnn  thintt  of.  ihougb  often  oware  that  1  shall  repent  ibcm  alter- 
warrl.  Yet  I  always  want  to  he  hy  myself,  not  to  listen  lo  tcAsoii,  hut 
to  stainj),  heat  myself  and  think  or  say  all  sorts  ol  wickeil  things, 
Above  all  1  pity  myself  most  intensely  and  end  ip  a  torient  of  te«rs. 
A  most  BggraVRtitig  (iicl,  however,  •oinattnies  is  tliat  I  ctiiinot  utter  a 
word,  uo  matter  how  eloquent  t  feci  I  ought  to  be.  The  storm  withiu 
is  too  furious  for  speech,  aUbaugh  it  always  ends  with  rain.  The  tears 
are  a  sign  of  eihanslion  rather  than  repentance.  The  fits  last  a  few 
moincnis.  rHrel<r  hnlf  an  hour,  sad  to  t;ive  Ibem  vent  clears  the  air. 
By  restraining  it  I  feed  on  it  and  it  lusts  and  rankles.  If  my  anger  is 
less  violent  1  avoid  speaking  l"  the  persons  or  ignore  their  existence, 
but  niy  icy  silence  will  melt  despite  my  resolution.  It  kills  lova  and 
admiration  however. 

3.  M..  31.  My  capacity  for  anger  is  great  and  deepens  into  indigna- 
tion, scorn  and  contempt.     I  can  despise  in  a  wa^  impossilile  before. 

To  think  and  to  say  inwardly  that  my  ■ntDgonislie  is  a fool  veut- 

my  feeling.  somcIimcB  I  pity  him  and  yet  know  I  shall  revert  to  feel- 
ing him  s  tine  innn.  I  atii  usually  gootl  uaiured.  but  can  imagine 
causes  of  anger  in  those  I  love,  but  nothing  less  than  their  entire  iin- 
nthilation  or  that  of  the  whole  world,  incUtdlng  myself,  can  SAItsfy. 
I  believe  I  should  have  lli«  courage,  fatalism,  crTiaiBality  or  wbaievcr 
it  be,  to  follow  my  impulse  of  the  moment.  My  capacity  for  anger 
bos  incrcssed  with  the  bicadih  of  my  psychie  life,  but  such  perioils 
arc  far  rarer  and  it  take*  more  lo  rouse  it.  Now  1  sometimes  feel  a 
sort  of  pleasure  in  bad  treatment  which  was  expected  to  enrage  me. 

3.  English,  r.,  Jq.  When  angry  I  feel  alt  ol  a  sudden  tmrning  hot, 
stilled  and  comuelka  lo  make  a  noise.  I  used  to  strike  people,  now  I 
strike  things.  I  used  to  be  promptly  carried  to  my  room,  now  I  seek 
seclusion  of  my  own  accord,  t  used  10  shed  tears,  now  I  feel  burning 
and  choke  till  »iy  nose  bleeds,  then  I  aui  better.  Sometimes  I  grow 
icy  cold  and  feel  as  if  I  was  all  blanc  mange  inside.  This  feeling  is 
worse  than  the  best,  for  I  seem  to  be  a  slone.  People  speak  lo  mcliat 
1  do  not  move:  <|ue»tion  me  hut  I  do  not  snswcr.  They  lliink  I  am 
sulky.  I  am  not.  but  am  simply  froicn.  I  awake  the  next  inornjag 
with  a  sense  of  shame;  relief,  however,  prcdominntes,  then  I  can  look 
at  things  in  the  tight  light  and  I  go  around  afiologlEing  and  settiug 
things  right. 

^.  M.,  30.  When  angry  t  feel  as  if  my  featuies  were  distorted,  aa 
if  It  were  cowardly  not  lo  look  the  oflender  straight  in  the  eye  aa 
pride  impels,  although  another  impulse  inclines  me  to  invert  my  eyes 
in  an  embarrassed  way.    I  nm  conscious  of  my  mouth  and  do  not  know 
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how  to  hold  it.  but  Ibid  jfcstarc  malccii  me  feel  luliautcd  and  rotraincd. 
I  do  oot  know  how  to  hold  nir  haiids  or  to  »tsud.  but  (ccl  cniisrioua  of 
wy  whole  body,  want  to  be  lelt  alone,  ad  vrUcn  I  am  bv  myself  1  rcl^x 
froni  this  slraiii.  then  I  ncein  to  go  nil  lo  pieces.  I  colUpic.  fiopdowa 
all  in  a  brAp,  tiulfcr  cbieHy  from  inortificd  pride,  (ccI  that  I  could  do 
alniiMt  aoyihin);  taah,  but  from  lbi<  state  of  utter  abandua  lo  Inter 
icU  coottot  I  get  back  iu  time.  When  angry  I  ticver  can  talk  with> 
ont  crying. 

5.  Scoich,  P..  13.  I  feel  when  irritable  like  a  volcano  liable  to 
bunt  forth  at  nny  unconscioas  touch.  I  used  to  feel  ou  fite  inwardly. 
It  iK  most  pRinlul  siid  ur^cfi  oie  10  break  or  knock  *oiiicthln^  down. 
A  catnal  remark  or  even  a  most  trivinl  hnppciiitig  iacrentett  it.  I  do 
not  scold  or  rant  but  gaibcr  up  all  my  force  imo  n  few  cutting,  cruel 
words.  There  is  always  a  fnltit  back)('rouud  of  knowledge  in  the  Tcry 
height  of  the  Btornii  that  words  lemuiu  forever  and  that  the  good 
Lord  I  profess  to  follow  disapprove*;  but  all  ilicse  nre  beaten  down 
and  although  I  know  tbnl  my  wordii  hurt  both  others  and  myself,  I 
munt  utter  them.  From  about  II  to  16  I  would  do  almoM  anything 
to  ittenk  vengeance,  often  strikinR  people.  I  feel  nuile  cnpable  of  kill- 
tog  a  person.  Bfeci  now  I  soiiictiuica  fear  f  »bnll  do  so.  although  as  a 
rule  my  rage  vents  Itself  mor«  and  more  inside.  Tbe  bumorouit  aide 
of  my  an^er  often  strikes  me  afterwud,  and  then  its  sting  ia  removed. 

6.  A  girl  of  to  became  so  augry  becftuse  detained  after  school  that 
•he  lobt  all  control  and  gave  up  to  a  fit  of  passion.  Iter  face  became 
»cry  pale,  then  flushed  to  a  dark  red.  purple  spots  came  and  wenl  on 
her  checks  and  forcliead.  she  writhed,  twisted,  screamed  ns  ibough  in 
boility  pain,  and  »l  times  was  almost  bent  double.  At  other  timet  she 
woul  j  sit  still  a  moment,  gasp,  shudder  as  if  to  choke,  and  then  begin 
to  scream  again.  She  seemed  to  be  sick  to  her  sioruacb.  She  never 
ahuved  any  regret.  She  was  once  very  angry  at  me  and  will  always 
dislike  me. 

7.  M.,  44.  When  hafly  or  in  a  tantruin,  a  man  I  know  has  a  vein 
In  bia  forehead  swell  out  large;  a  woman  of  60  leUKlheiis  her  upper 
Up;  n  woman  of  15  pushes  forward  both  lips;  n  college  girl  1  know 
stiffens  her  under  jaw,  her  eyes  grow  glassy,  she  raise*  her  ncail.  walks 
stiff  and  erect,  talk*  in  a  jciky  way  which  iihe  calls  tputtcrlug.  Hop- 
ping mad  is  a  phrase  liternllr  correct  for  some. 

8.  M..  39.  In  some,  t  know,  anger  makes  the  face  white,  the  fea- 
tures are  set.  then  a  cliiselted  look  will  upiwnr  Iteautlful  in  ■  way. 
Others  pitch  their  voice  low  and  speak  more  slowly  and  diatinctly. 
The  face  of  one  child  I  know  is  completely  rhanged.  He  looks  wicked 
and  like  an  animal.  I  have  Mrreral  times  srvn  thin,  it  haunt*  me  and 
[  hope  I  may  never  see  it  again.  The  cause  iu  this  case  waa  unjunt 
and  ill  judged  punishment. 

9.  F.,  II.  I  saw  my  Uttlewiry  music  nia<itor,  a  nun  of  70.  thor- 
oughly angry  once  at  my  wrong  and  careles>  plaving  He  danced  all 
aroand  the  room,  stamped,  shouted,  siammercd.  and  left  the  house 
URCeTemoniously.  Some  friends  pasted  him  around  the  corner  rush- 
ing uud  muttering.  At  his  next  visit,  mother  asked  him  how  1  was 
getting  on.  He  said  I  was  doing  spendidly  and  was  hii  favorite  pupil, 
aod  that  be  liked  lo  have  me  give  him  trouble,  bccnuae  it  showed  taat 
there  was  something  in  me. 

10.  P.,  10.  A  sensitive,  overworked  middle  aged  mnsic  teacher,  with 
keru  artistic  nature,  when  angcrcil  by  latlnes*  or  conceit  In  hia  pupil*, 
becomes  extremely  and  frigidly  polite,— by  this,  by  his  fturcaam  and  a 
■lightly  strainetl  laugh,  hia  indignation  cnn  bcdctected.  Strongaahi* 
teniper  l«,  he  ha*  it  under  sucbcoulrol  lliat  a  spectstor  would  not  sus- 
pect it. 

11.  M.,  jt.    A  most  tempery  women,  I  know,  with  a  tremendon*. 
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will,  which  if  crossed  make*  her  talk  rapidly  and  recklCMly  Her 
cyeii  Hash  and  I  have  known  bcr  to  kick  people  and  ttrikc  them  ftt  tbo 
lace.  She  mcius  like  «  i!oi;  niii  mad.  If  the  n«Il)r  hurts  people  or 
they  are  quite  up&et.  htr  raac  instantly  goes,  and  she  is  as  tender  a*  a 
mother,  but  nderwnrds  she  has  a  bilious  headacc.  She  oflcu  JastlflcA 
her  nets  aftcrwanU  In  cold  hloml. 

IJ.  M.,  II.  The  b*»t  esse  I  know  is  a  woman,  who  overwhelms 
people  with  nbune,  sometiuies  tiles  si  them.  Iieconict  hysiciical  mid 
then  stilks  for  ilajrf.  Once  she  reai^uttd  her  «i«tcr's  Isngtisx*^  and 
destroyed  every  present  she  had  ever  reccive<l  from  her.  Sht  considers 
her  temper  n  tunitcr  of  course  and  seen»  to  moke  no  effort  lo  check  it. 

li.  v.,  17.  An  uely  Utile  luiliflu  n'ttl  of  15,  with  beautiful  hair 
like  span  silk,  of  which  she  was  ioordinately  vsln,  flew  into  a  tage 
terrible  to  witnes*  when  It  was  tawsled,  which  the  Ktrls  look  delight 
in  doing.  She  said  little  but  r  terrible  demoo  Mened  toseisc  her  and 
drive  her  into  a  pus^toa.  Every  vcHtige  of  color  left  her  face,  her 
eyes  ([littered  ami  her  expression  wan  alnio»t  inhumanly  wicked  and 
crncl.  With  one  c)uiol;  look  at  her  tormculor.  she  would  spring  at 
hcT  with  feline  alertness,  and  generally  left  distinct  marks  of  nails  and 
teeth.  I  never  saw  signs  of  regret.  "  It  is  lo  he  hoped  that  her  (ace 
was  covered  Nfiih  blessed  shame  and  that  humauity  sufluteil  witli 
cooling  streams  that  fiery  spirit." 

14.  P.,  38.  When  angry  my  face  grows  pnle.  but  dnrk  about  the 
mouth.  I  (eel  nutnbaaif  my  circulation  and  physical  fuitctiuii»  had 
received  a  shock.  The  angrier  I  am  the  lighter  grows  the  muscle  ten- 
sion  everywhere.  Every  attack  of  anger  is  followed  by  conntipnltoii 
Mid  urinai  contiiieiKc,  also  lack  of  apjielite,  thiral,  iiaiiaica  at  the  very 
sight  of  food,  and  also  an  acute  bilious  attack.  Nausea  once  lasted  lix 
months  because  I  bad  to  sit  at  the  ublc  with  the  object  of  my  anger: 
no  monthly  sicknesB  in  all  (hat  tunc.  It  is  ten  years  since,  but  the 
sight  of  that  person  Still  brings  on  a  feeling  of  anger.  Of  contriiilioo 
I  know  nolhing. 

15.  t  saw  a  gypsy  man  and  woman  tighting,  screaming,  and  using 
tlie  most  awful  tlircals.  They  tried  to  bite,  choke,  selie  each  other  in 
all  tender  parts  of  the  body,  and  seemed  not  human  but  wild  beasts. 

16.  I-'.,  34.  A  South  African  girl,  if  lold  lo  do  anything,  Instatitly 
and  ostentatiously  disobeys,  anil  calls  a  long  string  of  nsmes.  She 
reminda  lue  of  Angelica  in  the  Heavenly  Twins;  is  honest,  afiectionslc, 
KcnerouR.  fond  of  mad  pranks.  Is  capable  but  hates  work,  ami  slis  for 
hours  doing  nothing. 

17.  Am.;  adult;  female.  "I  do  not  remember  retting  violently 
angry  but  once.  A  friend  of  mine  spoke  unjust  words  of  a  nei;;hl)or 
of  whom  I  was  fond.  I  stood  it  for  a  few  niomeuts.  then  1  commenced 
to  talk.  1  could  not  say  things  sarcastic  enough.  There  was  a  lump 
in  my  throat.  My  eyes  felt  as  though  (hey  were  open  to  Iheir  widest 
extent;  iny  face  wan  cold;  breathing  rapid  ;  tuusclcs  contracted,  and  my 
hands  were  clenched.  I  scarcely  heard  anything.  In  an  instant  all  this 
passed.  The  blood  began  lo  be  pumped  U|i  through  thenrleries  In 
the  neck  in  powerful  pulM?-heat<-  stiit  my  heart  seemed  to  fairly  jump, 
r.radunlly  the  muscles  relaxed  and  a  feeling  of  extreme  fatigue  came 
on.  I  could  scarcely  walk  home  I  trembled  so.  When  1  was  in  my 
own  room  the  tears  flowed  copiously.  For  a  time  I  was  almost  afraid 
of  tuyself.  That  night  there  seemed  to  be  something  poshing  me  on 
which  I  could  not  unUeri,|nnd.     I  was  very  tired  when  this  occurred." 

18.  v.,  38.  1  leach  a  boy  of  finr  American  [mi rentage  who,  wheu 
TCprimanded,  parts  his  lios  slightly  and  looks  tne  slraight  in  the  eye 
a  little  OS  though  he  were  laugh  tug  at  me.  When  I  callhltn  he  couict, 
but  sets  his  teeth,  bend*  forward,  clenches  hl»  fists,  tries  bard  to  si>cak 
but  cannot  utitei  tt  word  till  he  cools  down  and  IbeD  be  stntters. 
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sbicli  he  iloe*  M  no  other  time,  and  Rt  length  the  tr«r*  conw.  Ht  l« 
TCfT  l>rigtit,  excels  in  stud)',  like*  and  ouotea  me  on  all  occasions. 
Hc'U  nincb  war»e  at  home  aad  hi*  mottiet  (car*  he  may  become  ■ 
tnuiileier.     He  never  *how«  Te)(icl. 

19.  1'..  19.  A  girl  (tlenil  has  «  |irciili«r  tincerln^'  smite,  which  cutis 
li«r  lips,  and  no  rebuke  or  threat  can  alter  her.  There  ts  ■  peculiar 
contemptaous  cjcprea»ion  in  her  eyebrows.  Her  *ileiice  is  dojuicd  (or 
days,  it  i*  a*  (irmasa  rampart  agalnat  friends  or  foes.  It  endsinaome 
bui9t  of  dcfiancv  and  is  usually  roused  by  bUmc.  Severity  increase* 
it.     This  disease  the  poor  patient  sceniB  to  inherit  (ram  her  father. 

30.  H.,  30.  I  know  »  youti),'  man  of  14  in  the  West,  who  is  well, 
RtinnK  nud  sane,  whom  I  linvc  seen  repiraiedly  fro  to  the  comer  of  a 
ball-ioom  and  He  on  the  Hoot  and  pound  hit  head  oa  it  and  roll  from 
anger,  I iec)iu»e  another  man  ilniiced  with  hia  belt  ^trl.  He  drives  cntU« 
and  iometinies  lilernlly  cuts  a  pig  open  with  bis  great  two-handed 
hO|£  whip,  or  ridci  up  to  ii  oo  hii  broncho,  leiie*  il  by  tlie  hind  leg* 
and  dnHhcft  Ita  brain*  out  on  the  ground.  He  is  ^-eneraily  voted  a|;ood 
fellow,  says  little  and  never  attacks  human  beings,  but  only  wnthes 
when  angry. 

II.  F.,  34.  My  (oriner  chum  wa*  a  w«l1-born  girl,  but  wjtbont 
discipline  and  could  never  be  creased.  If  this  occurred,  she  seemed 
at  Tirtt  aRtonithed  and  then  frozen  up  with  rage.  She  stood  once  two 
honra  without  moviTi^  hands  or  feel,  her  hcaJ^thrown  back  and  a  liierl 
determined  look  in  her  eyes. 

31.  Pure  anger  mokes  we  creep  from  head  to  foot.  I  never  want 
to  hava  it  oat  with  nny  one  or  be  revenged,  but  feet  haunted  and  dis- 
cordant for  days,  t  must  be  alone,  and  nave  my  door  locked,  with  no 
uoKsibilily  of  intrusion,  and  often  pile  all  the  furniture  agaiust  the 
iloor  and  then  sit  or  he  down  to  hnve  it  out,  or  perhaps  cry  niyseU  to 
sleep, 

13.  v..  31.  When  I  hod  once  lost  control  of  myself,  I  wanted  to 
pnsh  away  everything  that  happened  to  lie  near,  to  make  myself  alone, 
where  t  could  muse  on  my  wrongs  and  grumble  to  my  heart's  content. 
Whoever  happened  to  come  near  bad  to  bear  the  brunt  of  ciy  growls 
and  hear  everything  and  everybody  described  in  the  biHclteato'f  color*. 

34.  Bng.,  P.,  II.  In  rage  some  people  undergo  an  entire  chanK, 
and  their  eyes  grow  large  and  set.  the  face  is  rigid,  they  contract  the 
brows.  Some  vent  it  in  violent  rootions,  in  quiverings  of  the  body, 
eompression  of  the  lips,  01  bad  words. 

3$.  v.,  19.  I  have  seen  men  ordinarily  sensible  speak  with  cruel 
sarcanni  and  grow  absolutely  infantile,  difiuaing  bitterness  all  about, 
and  at  the  smallest  provocation  in  a  game  of  croquet. 

36.  A  lady  of  40  occaaionally  loses  all  control.  She  slaps,  dance*, 
savs  the  most  cutting  thing*,  for  she  is  a  woman  of  remarkable  in- 
tclligroce.  but  never  shows  any  compunction. 

37.  My  girl  when  angry  is  almost  insane  and  acts  like  one  possessed. 
She  attacKS  anybody,  breaks  windows.  Her  second  dentition  seemed 
greatly  to  aggravate  her  temoer. 

38.  P.,  39.  A  girl  o(  II  when  provoked  throws  down  whatever  she 
tiaa  sod  ntshea  at  ner  enemy.  She  is  hot,  her  teeth  arc  clcnchetl.  and 
she  usually  goe*  for  their  hair,  and  when  carried  away,  she  atampa 
and  cries  boisterously. 

19.  M,,  )].  When  maddest  I  used  to  sulk,  make  faces,  stamp 
npstairs.  my  neck  and  ears  would  burn,  my  tcetli  grind,  my  lisia 
clench,  and  although  I  felt  contrition  sometimes,  could  never  tliow  it. 

JO.  M.,  19.  A  girl  of  17,  humored  and  sentimentalized  can  bear 
no  cross  to  her  innrdluRIc  conceit.  Her  Rnget  innke<  her  eyes  set  and 
glassy,  and  she  does  outrageous  things  and  ends  always  iu  sniks  with 
no  remorse. 
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31.  Ung.,  v.,  13.  Some  «how  temper  bybeiDKbearisli  and  boorisli, 
otncrii  »well  ay  mid  ttiiit.  will  (iav  or  ii]ic«k  to  any  one.  or  give  snappy 
autwcr*.  I  tnink  that  rage  malcett  red  people  while,  dark  people 
browner,  aad  pale  people  pink.  The  better  the  complexion,  tUe 
greater  the  change  of  color. 

p.  F.,  ,j6,  I  can  recall  but  three  violent  experieneea  of  aogef.  I 
felt  t^Dt  up  Bod  concealed,  then  the  wor*t  of  my  nature  came  out.  I 
got  aitt.y  and  my  head  felt  very  full.     I  teemed  to  tremble  iiiwardlv. 

3j.  P.  ay  Anger  roakca  me  hot,  iiticky  and  sirenty.  1  ulk  faat 
and  loud.  In  extreme  ca*c«  only  do  1  completely  loteallaclf  control, 
It  alwaya  ends  In  a  ahowcr  of  tears. 

jj.  M..  ■$.  When  very  mad  I  u»ed  to  shut  my  eyes.  There  are 
•ome  people  I  long  to  maul  unmercifully,  nlso  cat*,  of  which  I  hmvt  a 
meat  particular  bate.  The  boy  1  am  mnddcat  at  hno  ccpnraied  me  and 
tn^rbd  girl,  probably  forever,  and  I  am  layin){  for  bini.  if  I  have  to 
liuig  for  It. 

i$.  v.,  so.  Tbealighteit  provocation  inthe  way  of  gelliogu-orstcd 
in  game*,  or  beiug  forced  to  do  hated  thingn.  made  me  scarlet  and 
crimson.  I  stilt  long  to  breakout  hut (otnething restrains  mc.  1  can- 
not bear  to  have  any  one  «peiik  to  nie  in  thi»  State,  and  if  tbey  do  am 
likely  to  burst  forth  in  a  torrent  of  lea>r3.  My  reactions  ore  nsnally 
penitence  nud  fntiguc. 

36.  A  colored  deaf  mute,  a  boy  of  15.  slow  mentally  hut  well  developed 
pb>Bically.  rcsentM  everything,  hut  most  of  all.  nllu-iions  to  bis  cotoi . 
He  shakes  bis  fists,  his  eyes  bulge,  bis  upper  lip  is  drawn  from  bii-  eye 
teetli,  be  erowA  blacker,  <lrAwa  his  ringeis  *<Ku!&csntly  across  his 
throat.  anilbiH  gestures  and  tbreatt)  are  terribly  in  earnest,  but  it  all 
goes  ofi  in  this  way  and  be  harms  no  one. 

ij.  F,,  3t.  There  arc  no  special  causes  or  times  that  put  me  In  a 
temper,  and  yet  I  sanictlnir«  have  to  walk  up  and  down  on  tip  toe  or 
march  back  and  forth  in  the  garden  or  brace  myself  to  sit  still,  feci 
•very  nerve  and  mnsole  stretched  to  its  utmost  icnsion.  Sometimes 
vhcn  1  am  niigry  at  people.  I  luclliw  to  doull  tlic  little  naaty  things 
I  can  think  of  to  them,  and  the  more  angry  1  am  the  more  laceratJiiK 
things  occur  to  me.  Sometimes  I  cannot  s«y  these  things,  bnt  fe«r 
thnt  I  may  do  tbem. 

38.  One  bonnie  merry  Irish  girl  bos  spell*  of  moorl.  during  which 
she  hardly  speaks,  but  her  moods  are  so  sepoialc  that  in  one  she 
rarely  ri;fers  to  the  otbcTS. 

39.  1'.,  10.  When  iilone  I  roll,  wrii-gle  and  weep.but  kccpupakind 
of  pblloeopblzJns  all  the  time  as  to  now  ibc  object  tbould  he  treated 
when  we  met. 

40.  P.,  3.;.  Viliea  my  hot  and  furious  temper  culminates,  I  tremble, 
am  cold,  and  speak  out  recklessly  the  6rsi  and  bitterest  thing*  I  know. 

41.  P.,  19,  A  girl  [  know  bursts  into*  Hood  of  paii»ion  and  must 
make  a  noise  in  almost  anv  way.  then  she  passes  into  the  sulky  slate, 
and  it  takes  a  day  or  two  for  nil  to  vanish. 

4>.  M.,  31 .  I  know  an  impatient  person  who  first  fidgets,  nostrila 
begin  to  twitch,  eyes  glare,  voice  is  raised  to  a  crescci»lo  and  sftcr  the 
acme  there  is  n  diminuendo,  as  the  rage  subsides.  I  know  some  whose 
chronic  state  of  intnd  is  sour  and  nothing  Is  right. 

4,V  Am,;  adult:  female.  When  t  get  very  angry  my  face  grow* 
white,  and  it  seems  as  though  ■  cold  band  clutches  mv  heart.  I  grow 
faint  and  Aixiy,  and  see  green  and  black  and  red  all  wbIiIIbk  together. 
My  breath  grows  short  and  my  bodv  gets  limp.  There  la  a  aistresising 
feeling  of  uduscs.  If  a  person  ill  treats  mc  fuitber.  I  rouse  up  and 
feed  him  sand,  whereupon  Ibese  symptoms  dmappcar. 

44.     A  boy  of  14.  the  terror  and  leader  among  tnc  inmutcs  of  a  ?■ 
rcforni  school,  wlieu  angry  looks  the  person,  officer,  sujierlnlp 


536  HALT, : 

or  whoever  it  tnnjr  be.  flnnly  in  ihe  eyt.  caIU  him  tlic  vWttl  name*,  i> 
VBtraKi'OUsly  prolaiic  ami  alMclii  litem  like  a  niad  nun. 

45.  P.,  13.  H  1  could  not  hare  lay  own  way-  when  I  wait  a  chilil. 
I  would  icrcam  and  jump  np  and  down.  There  U4k  do  control  until 
I  wa«  about  S.  wlicu  the  loriii  o(  my  oulbursis  became  tcarc  and  aagry 
Korda.     I  had  to  do  lotuctbiug  nlicn  iu  ■  pel  if  only  to  null  about. 

46.  I-'.,  16.  My  temper  takes  the  form  of  taklsg  tbiup  anilM  and 
not  being  plca««<l  at  nnythii));,  am  «i lent  and  gloomy,  with  n  fceliuK 
aa  if  my  bead  was  fixed  inavitt.  Tbii  symptom  i*  a  warning  atid  the 
aaiiiatiouaarcMipaliifnllbat  I  mukcndeEpcinieafforltokeeppleahtiii, 

47.  My  mother  In  a  nioM  warm  hcurted  and  aflectionale  wniiian. 
b«i  when  angry  aaya  very  cruel  thin^.  which  one  doe*  not  like  to 
think  of.  Staebasnot  bcea  thcuine  pcrioD  aioc*  my  little  brother 
was  born,  and  imagine*  injuty  wlicie  there  is  none,  and  brood*  over 
and  nurcea  her  wrath  to  keep  it  warm.  My  (atber  too  i*  tiaatv  and 
like  a  great  child  in  the  way  he  lakes  oMenee,  bat  he  does  not  brood 
like  motber.     [  have  inhcrileil  hi«  type. 

4S.  P.,  30.  I  have  no  (e«ling  and  no  mercy,  but  will  have  mj  own 
WKy  and  prevent  others  from  bariDK  their*  if  I  can. 

A  few  typical  individual  outbreaks: 

I.  AbiKKirlinacoanicyschooI  told  me  to  gel  up  and  give  bermy 
teat  near  the  fire,  and  when  I  reliincd  she  aat  heavily  in  my  lap.  1 
coald  not  push  her  off,  and  soon  without  willing  to  do  k>.  fonna  my 
teeth  act  pretty  deep  in  her  back.  How  often  I  have  wondered  i(  I  did 
right.  The  ijaetltoii  looiiic<l  up  into  big  proportions  and  haunted  mc. 
I  Uioushtover  and  over  aj;aia,  "she  wasuiKSeal.  1  bad  Ihe  feat  first, 
what  cite  could  I  have  done."  etc.  I  cannot  tell  bow  great  tbia  quca- 
tion  grew  or  how  it  hnug  like  a  pall  over  my  life  for  years. 

».  P.,  45-  Once  I  was  angrv  with  Cod.  It  was  too  dreadful  to  re- 
call; a  aciiie  of  faclplcsineia.  llie  futility  of  reviling  or  opposing  biro, 
and  this  added  to  tlic  horror.  I  wan  ill  and  could  not  hold  my  peace, 
but  had  to  look  np  to  the  sky  and  blaspheme.  My  brother  had  a  itm- 
llar  experience  and  told  me  that  be  felt  a*  if  the  foot  of  a  giant  w«a 
on  bis  neck.  I  told  a  clergyman,  who  called,  to  leare  the  house,  that 
Ihe  tlible  was  a  volume  of  lies,  aud  God  was  the  wont  liar,  for  be  liad 
deceived  mc  all  my  life.  I  have  repented  since  and  trust  I  am  par- 
doned. 

i.  M.,  40.  Once  I  was  said  to  have  pushed  down  my  brother,  who 
WM  baldly  hurt,  allbout(b  in  fact  I  wo*  at  the  other  end  of  the  gardeu. 
I  would  not  »ay  t  lia<l  not  done  it.  and  «o  wafi  kept  iu  bed  twodaya. 
During  tliis  lime  I  rcud  Gulliver  with  delight,  but  a  strong  baekgrouud 
feeling  of  injustice  wa*  always  associated  with  this  book.  I  am  atlll 
angry  at  eecrj  thought  of  thia,  although  uaiially  I  am  quick  over  my 
leuperv. 

4.  About  my  last  rage  was  at  the  age  of  13.  I  wa*  iu  bed,  and  my 
stster  was  long  in  undmsiuK.  nnd  then  left  the  lamp  in  the  farthest 
corner  lor  me  to  put  out.  \Vc  iiiiaricled  fifteen  mlnuie^;  then  I  put  it 
out.  but  when  I  got  tiucle  to  bed,  pinched  her,  when  a  ^bt  enaned. 
which  resulted  in  both  of  uf  sleeping  very  uncomfortably  at  the  op- 
posite and  cold  edges  of  the  tied  with  a  bolster  between  ns. 

5.  P.,  4S.  In  youtb  I  took  refuge  from  the  very  few  croasea  ot  my 
very  guarded  life  in  pride.  The  6r»t  real  anjicT  wa*  at  the  age  of  4a 
at  an  act  of  injnitice  to  my  son,  which  stirred  me  fathoms  b^ow  all 
previously  known  sounding*  in  mr  nature.  Roch  time  that  I  permit- 
ted myaelf  iu  tlic  sanctity  of  Iricoaship  to  difcusa  tbe  matter,  a  singu- 
larly tUc  taste  would  arise  in  my  month  followed  by  extreme  nausea. 
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That  iiifcliiy  mnternal  Initinct  of  prouctJon,  whlrh  rutin  through 
■II  hi^cr  aniinui  ctcntUKS.  has  since  then  ticeo  [ur  mote  clrar  to  me, 

6.  P..  41.  Uf  older  brolher  lesacd  mc  until  I  laid  I  nisLcil  bcwu 
dead.  A*  soon  as  I  had  said  thi*  drtadful  thing,  1  witfi  tcrrifiert  Ivsl  « 
jodgmeiil  from  beavca  should  (nil  apon  me  by  caaBiii);  his  tleHIb  that 
(lay.  1  watched  aiixiouRlv  when  be  rclUTiicd  from  hi*  work  and  recall 
my  remorse  far  more  distinctly  tlmn  I  d<>  the  niivcr. 

7.  M.,  24-  I  bcgaa  a  boj-iah  6ghl  which  Imtcfl  nearly  ao  hour  with- 
out anKc.  It  ended  by  my  enemy  (atliiig  and  prclcn'tiUB  to  be  dead. 
I  believed  he  waa  and  felt  ciiillHUt  an<l  iierfcctly  aatlsfica  and  happy. 
L^lt  him  lying  at  the  fence  comer  nnd  vent  home.  Knew  I  miut  auf- 
ler  at  the  hands  of  the  law,  but  wbb  falaliilicnlly  rcsiicned. 

8.  P..  46.  When  I  was  ill  and  the  doctor  csnic  lu  tell  tne  ol  my 
brother's  death.  I  struck  him  with  all  my  might;  and  all  that  is  usually 
grief  seemed  for  the  moment  lurncd  into  anger. 

9.  P.,  34-  My  Ust  K^cat  raec  wasi  eight  yeara  ago  at  my  brother 
who  hurt  my  cat.  t  rushed  at  him.  screamed,  thumi>ed  him  with  both 
fists  as  hard  as  1  could,  then  I  r«n  out  of  tile  room,  cried,  felt  ashamed, 

iireteuded  10  act  n*  though  uothlng  bad  happened,  and  fur  a  loiix  time 
ell  hoc  and  miserable,  for  my  brother  kept  alluding  to  the  wounds 
he  said  he  had  received. 

10  P..  45,  A  slum  boy  lately  struck  me  in  the  face  with  his  Tiits. 
My  (acegrew  icy  cold  and  all  my  muscles  got  tease.  I  felt  my  lips  white 
and  wanted  to  hurt  him  physically.  I  could  hare  done  it.  although  he 
wHii  a  larRc  boy,  end  should  have  done  it  but  for  my  dignity  us  a 
teacher.     I  wanted  to  put  him  on  the  floor  and  pound  him, 

11.  M.,  37.  My  preient  temper  is  of  three  sorts— first,  actual  pas- 
aion:  second,  impatience  or  ire.  third,  sulks.  Of  the  firot  I  can  recall 
bnt  two  ins  lance  •■,  One  was  when  my  little  brother  would  not  slop 
tea&ing  mc  to  show  him  sometbins  when  1  was  very  tired.  I  broke 
out  in  words  and  was  checked  by  the  look  In  his  fac«,  I  could  have 
cried  as  I  could  at  this  moment  in  remembering  it.  When  a  friend 
urges  nic  to  do  something  I  abominate,  I  have  several  time*  measured 
strength  with  him. 

11.  M.,  23.  Ouce  when  I  was  about  13.  in  an  angry  Rt,  I  walked 
out  of  the  bouse  vowing  I  would  never  return.  It  wos  a  beautiful 
summer  day,  and  I  walked  far  along  lovely  lanes,  till  (jradually  the 
atlllness  and  beauty  calmed  and  soothed  me.  and  after  some  honni  I 
returned  repentant  and  almost  melted.  Siuce  then  when  angry,  I  do 
Ihl*  if  I  Cai3>  and  find  it  the  best  cure. 

IX.  P..  43.  When  abont  4  my  brother  shot  an  arrow  at  my  candle- 
stick, this  made  me  ao  mod  I  rati  outof  the  house  and  hid  under  a  Hay 
stack,  resolving  to  make  him  miserable  by  being  lost,  and  determined 
to  die  from  starvation. 

tA.  P.,  ]o.  I  offered  a  doll  to  my  little  niece  and  when  she  reached 
(or  it,  I  look  it  away  and  told  hei  she  could  not  have  It.  It  worked 
like  a  cbarm,  and  when  she  was  brought  up  to  the  proper  pitch,  I  tool; 
the  following  notes— face  very  red  and  swollen,  two  deep  wrinfc!e^ 
between  the  brows,  lips  firmly  pressed  together  but  later  open  to  thcii 
full  extent,  when  she  began  to  scream  at  the  top  of  her  voice.  She 
■tamped,  kicked,  tried  to  slap  me  in  the  face  and  clenched  her  £at. 
IiEtM' but  not  at  first  the  tears  came  and  she  sobbed  as  if  her  liltli- 
beart  would  break.  Next  time  I  shall  study  her  laugh  which  will  be 
a  pleasanlcr  task. 

I.     Causes, 

The  following  cases  selected  and  abridged  from  many  are 
typical  and  suggest  that  womea  have  more  provocations  than 
jwKHNAi,— 14 
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men,  but  usually  practice  control  better,  aud  how  courtesy, 
respect,  sympathy,  consideration,  kind  and  fair  treatment  of 
others  and  even  of  auimiils  may  remove  many  of  the  incite- 
meots  to  it. 

I.  F..  30.  Tli«  painful  (vcliiig  at  the  time  aiid  the  Mlf  acoru  a(ter- 
wui)  make  ungry  experiences  h«rd  w  recall.  The  chief  cau»es  are 
contradictioti,  Mpccinllj- if  I  am  rigUt:  slights,  especially  to  my  par- 
ents or  (rleniliicvei)  more  tli«n  myself;  lo  tiave  my  vcrncity  questioned; 
the  sight  of  my  older  brother  smoking  when  we  are  poor:  iofnatice, 
dislike  or  hate  from  those  who  fear  to  speak  rigbi  out ;  beine  tired 
•ad  out  of  aort*,  etc.  In  thi;  latter  uiooil  the  least  thingi;  like  hDillug 
bookt  out  of  place ;  loss  of  step  when  I  am  walking  with  some  one ; 
indignity  to  a  poor  girl  by  Ihc  teacher:  itupidity  In  people  who  will 
not  undffrsutna — these  make  me  feel  us  u  cat  must  when  htiokeil  the 
wrong  war.  InjUMice  is  the  worst  and  its  eftecis  luit  lougest.  To  be 
distracted  at  my  work;  utipleasaoi  manners  and  books;  hunger  and 
cold;  to  be  treated  as  i(  1  were  of  «o  sccouut:  flies  llist  will  keep 
lighting  or  bulling  around  me;  to  stub  the  toe  or  have  it  Stepped  on; 
to  forget  things  (hat  I  want  to  remember  or  to  be  unabtcto  Stid  thiiijcs; 
when  my  bicycle  hits  a  stone;  to  have  lost  a  button  or  Iiavc  my  half 
oome  down:  to  have  u  pin  come  out  or  my  clothes  rip;  these  thingi 
make  me  more  petulant. 

3.  P.,  i6.  JVople  more  than  thincs  or  events  nrouM  my  temper 
■ad  some  have  far  greater  (lOwer  to  do  so  than  others.  Their  mere 
presence  is  so  irritating  that  it  requires  a  great  effort  of  control  and 
my  aversion  is  often  apparent  to  others.  Life  with  such  peT*oi» 
would  be  intolerable,  and  would  bring  out  the  worst  side  of  my  char- 
acter. SoccinI  causes  are  narrow  mindedncss.  cruelty  to  animals, 
slander,  obstinacy  In  thought  and  deed,  want  of  sympatliy  or  some- 
times a  trifle  unuoticenble  by  others,  touches  the  sore  spot,  time4  of 
ill  health.  beiuK  forced  to  do  over  wbst  I  had  done  as  wcU  as  I  coutd 
before,  time*  OI  low  spirits  which  with  me  alternate  with  high.  I 
pay  too  much  attention  to  details  without  grasping  the  whole,  and 
this  makes  trifles  irritate  me.  I  jump  at  conclusions  and  heoce  am 
often  angry  without  cjiusc. 

J.  F,,  19,  Whatever  limits  my  freedom  of  action  or  thought  is  the 
Strongest  stimulus  to  wrath.  I  was  royally  mnd  at  my  sister  because 
she  did  not  resent  an  injnry.  I  cnu  deny  myself  an  much  as  others 
can,  but  cannot  endure  to  have  others  cross  me.  I  was  never  madder 
than  when  my  brother  would  moke  n  noise,  when  our  mother  was  ill. 
My  causes  are  girl*  talking  out  loud  eiul  distracting  mc  in  study  hours; 
to  be  accused  of  idleness  when  I  have  studied  mv  hardest;  blatoed 
for  what  I  did  not  do  or  did,  or  my  health  being  Delow  par.  Some- 
times when  I  am  happy.  I  am  more  caiity  angered  thau  wbeu  melan- 
cboly,  because  In  the  latter  caac  everything  look«  gloomy,  so  that  one 
point  more  or  less  mokes  no  difierence. 

4.  English,  v.,  13.  I  havcagreat  variety  of  tempers,  especially  of 
the  irritable,  jealous,  sulky  violent  kinds.  The  violent  kind  is  caused  by 
injustice  to  others  or  extreme  flat  contradiction,  or  when  my  favorite, 
deepest  feelings  and  will  arc  thwarted.  Tile  irritable  type  come*  frotn 
smaller  stimuli  like  being  kept  waiting,  being  hurrted,  taarlug  my 
okirt  trodden  on.  density  in  others,  etc.  lleaUn  also  affects  it.  Jeal- 
onsy  is  CHuacd  by  those  I  dearly  love  preferring  others.  Sulks  arc  due 
to  neglect  or  injutlice  or  imperlliient  col<tue-ts.  All  these  types  except 
the  irritable  are  more  under  control  than  in  childhood. 

£.  F.,  3t>.  U  accused  of  doing  what  I  did  not,  and  especially  what 
I  abhor,  I  am  so  angry  that  I  tell  my  accaaer  that  she  would  do  the 
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Mme.  I(  1  am  liurrving  in  tlie  Street  and  Other*  saanler,  so  that  I 
cannot  get  by,  or  a  pcrvoii  I  like  niakes  fun  of  tne.  or  when  fpveu  k 
»CBt  to  church  behind  «  larKi-  iiilUr,  I  »a%  iiruvokcl.  auil  lb*  more 
belplCM  1  tcct  the  more  au^overnablc  my  temper  becomes,  Opposittoa 
enrages  me.  to  doe«  ■  diccoidont  note  in  music,  eipccially  if  repeated. 

6.  f.,  ij.  My  lines  have  (alleu  itt  Noch  pleBiaiit  places,  that  I 
hanlly  know  bow  anger  feels;  yet  iniuttice  does  rouae  ire  which  I  call 
Ttghtcoiu.  Sometimes  I  take  up  cudgel*  in  behalf  of  imogiaary  int- 
fercn  and  work  myself  into  a  iiAle  of  paationatc  fury.  In  *urh  nica- 
tal  inflummulioiis,  cpllhcts  and  phrase*  iugKe*t  and  (oim  themselve* 
«>iih  dreadful  facility,  and  I  express  myself  far  more  eA«ily  than  at 
other  lime*.  SaicAsm  and  crilicltm  ace  Ditch  a  relief.  II  people  ar« 
perfectly  unjust.  I  cau  treat  them  ind  iff  ere  oily,  but  if  there  i*B  *pice 
of  ttntb  in  wh«t  they  aay,  I  am  much  more  angry. 

7-  U.,  U-  When  dopondent  the  worM  thiiiji  i*  to  have  made  up 
niy  mind  to  do  tomething  and  failed.  Beiof;  angry  nt  my*elf,  I  am 
coascqucotly  to  to  all  who  spcalc  to  me.  I'riTOlitv  in  other*,  asking 
needieiB  <|uestion9,  alteiiipling  to  cajole  or  boot-lick  the  teacbere, 
rouse  nie.  so  doe*  doiug  what  I  do  not  want  to  when  I  vent  m^e  by 
doing  it  in  a  slovenly  and  discouraged  way.  Self  gratificattoD  at 
anotber'*  expCBBc,  cruelty,  being  dwcived  or  tiappetl,  or  when  dig- 
nity, self  TVSpect  or  common  courtesy  arc  outraged. 

8.  M.,  i8.  Am  often  angry  with  myself  caused  by  mv  own  faults, 
i&y  jeslon^  of  friends,  so  thni  I  can  rarely  rejoice  Bianotlicr'a*ucce«S' 
TUi*  i*  bad  and  I  fight  but  canuot  overcome  it.  An  over  tidy  relative 
always  slicking  up  my  things,  the  necessity  for  bard  cramming  for 
examinatiou,  inlerTuplions.  being  laughed  at  is  perhaps  the  worst  of 
all.  Being  asked  to  give  or  do  things  wheu  I  uu)  )u*l  ready  to  do  to 
ol  my  own  noiion,  having  my  school  work  soiled. 

9  M..  19.  Uy  cHutcsarc  being  bcHico  in  an  arenmeiit,  when  I  know 
I  am  right,  bein^  mtaunder*lood,  beiug  kept  wniiiu^,  and  worit  of  all 
being  told  I  nm  ilupid  and  ought  to  know  better,  especially  if  it  is 
true,  Ixring  nccused  of  cheating  at  games,  although  it  takes  many 
sncb  little  uggiavatloit*  to  briug  me  to  the  boiling  point. 

10.  F.,  48.  In  my  teens  very  divergent  opinion*  or  beliefs  made 
me  aogry.  I  blush,  throb,  grow  stiH,  and  have  a  peculiar  whirling 
senVBlion  iu  the  head.  If  1  diRer  iu  argument  anil  cannot  convince 
iny  opponent,  or  if  he  says  what  is  false  or  strained  to  prove  bii  case. 
or  worst  of  all  jealousy  makes  me  short,  sharp,  crusty,  and  pale  and 
savage  In  look*. 

11.  F..  13.  The  causes  of  my  angec  arc  it  people  act  azainat  reason 
or  their  better  knowledge,  or  lack  moral  courage,  pandering  of  all 
sorts,  seeing  nobodies  patronized,  slovenly  work,  want  ol  system, 
melhod  and  organitalion,  being  expected  to  da  things  without  the 
mean*  or  conditions,  sudden  emotions  and  meanness. 

11.  F..  35,  My  causes  of  anger  arc  slowncM  in  others,  being  kept 
waiting  and  expectant,  or  being  slow  myself  when  1  want  to  be  iinick, 
when  I  am  angry  at  myself.  Another  cause  is  if  others  are  denac  and 
wooden,  if  my  curiosity  i*  arouaed  and  not  »*tiafi«d.  Pcrhap*  It  may 
all  be  resolved  into  my  not  having  my  own  way. 

13.  M.,  17.  I  am  angry  at  late  ri*crs  in  my  own  bouse,  stupidity, 
disapfi^iutmeut  in  some  fond  ho]>«  and  feeling  pushc<l  and  huniad. 
Any  kind  of  reproof  is  most  irritatinjf.  To  aharply  deny  people  what 
they  want  is  the  best  mean*  of  arousing  their  temper 

14-  P-  14-  Illy  temper  it  worst  when  I  see  agltl  put  on  airs,  strut 
around,  talk  big  and  fine.  1  scut  my  feet  and  want  to  hit  her.  it  she 
is  not  too  big.  Jcnlouay  at  hearing  others  praised  as  I  think  uadnly 
a*  paragon*,  or  having  my  own  nature  dissected  or  dlscutced.  I*  moat 
irnlatiog  to  me. 
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tj.  P.,  M.  Aggntaioo  toward  the  weak.  Mupiditv,  obatinKT* 
lyiDK-  d«ceii.  anil  a  sease  ot  iinjiurity.  A  person  1  neitticr  tev*  tfr 
lute  would  have  a  hard  task  to  put  mc  ia  a  temper. 

t6.  v.,  3,6.  One  chief  cause  of  anger  olid  even  (ear  in  cliildren 
woald  be  removed  if  we  did  not  t>e|jiu  Iheir  trnliiioK  with  doiit'a. 
Synipatheltc  and  positive  indication;!,  if  wisely  sd ministered,  ctice  uic. 

17.  v.,  46.  Wlieii  a  piny  mate  said  her  mother  wiu  lictiec  tbaii  mine, 
I  tipped  over  tlic  tatilc  iti  I'ler  lunisc,  rushed  !if>me,  nud  wasiiocoiiftiwil 
ttaat  I  tell  down  stairs,  was  more  controlled  afterwards. 

18.  P.,  14.  If  I  ntn  made  la  stop  rcndiniiadorj  in  the  moat  inter- 
estineptrt  towii*h  dUfaeaor  mind  tliebady.  IhaTetOHque<i:e«omctliiaf[ 
Tery  hardor  make  faces,  and  sometimes  when  very  mnd,  I  iBUgb. 

19.  P.,  14.  What  makes  me  mad  is  if  I  have  a  bad  hcadmcbe 
or  my  brothers  ami  sisters  get  to  lightiii((,  or  all  iutd  and  plagne  ui« 
when  mother  is  gone.  Sometimes  I  bit  and  sometimes  say  a  prayer 
to  myself,  and  try  not  to  mind  it. 

30.  F.  With  me  it  is  the  worst  and  the  commonvst  c«o»e  tn  feel 
tfaAt  I  have  more  to  ilo  than  1  can,  to  bear  gossip  abont  neighbor*. 

31.  P.,  19.  Wbeo  tired,  I  am  irritable  and  fret  at  little  things, 
and  all  my  life  have  felt  that  I  was  ool  umletstood.  Thin  can»c»  me 
to  brood.  If  I  nm  excited  from  having  enjoyed  myself  very  much > 
then  I  am  easiest  angered. 

aj.  K..  31.  To  he  crowded  or  jomled,  lold  to  do  noraethinn  by 
people  who  bave  no  right,  to  see  slovenly  work,  to  be  ridiculed,  tpieu. 
tattled  abont.  be  delected  in  wrong  doing,  is  my  chief  provocative. 

13.  F.,  19.  Harping,  nagging,  gloating  over  one's  own  or  othera' 
wrongs,  rouses  ttie  and  I  give  my  friends  the  benefit  of  my  thonghta 
with  a  greal  deal  of  volubility. 

34.  F.,  39.  Term  time  with  rcgalar  work  is  better  for  temper  than 
Tacfltion  when  nil  sort«  of  things  may  turn  np,  nnd  wbcn  there  is  not 
system,  yet  some  arc  most  irritable  when  working  hardest. 

15-  !'■■  30.  Tittle-tattle,  petty  talk  and  gossips,  lUl  contradiction, 
iDterftreiice  with  tny  riKhta  or  sffairs,  imperii uencc,  couMnnt  tuterrup- 
tions,  practical  jokes,  idiotic  laughter  or  anything  unjust. 

j6.  M.,  36,  The  moat  provoking  things' to  me  are  teal  ot  fancied 
•lights  to  those  ncnr  mc  or  myself,  lor  I  huvc  great  pride  which  is 
easily  wounded. 

37.  M.,  13.  If  indigestion,  which  it  n  form  of  irritability,  is  tem- 
per, then  I  often  feel  it.  I  am  eatiiest  angered  in  the  morning,  but 
later  in  the  day  can  (uce  difficulties  with  far  mare  e<iuanimity. 

>8.  P..  35.  My  childish  tcnipesis  of  wrath  burned  hottest  when 
my  grnndfalbcr  ii»ed  to  trim  or  cut  down  trees  or  even  shrubs,  I 
told  him  God  made  them  that  way,  and  he  bad  no  right  to  hurt  or 
change  them. 

39.  P.,  30,  Teiuing  I  nevermfndccl,but  rather  enjoyed,  but  to  tnub 
or  talk  down  to  me  in  it  topdofty  way  arouses  all  my  ire, 

30.  P.,  31.  If  people  I  care  for  sny  unkind  things.  It  hurts  me  *o 
I  seem  to  turn  to  stone,  and  it  seems  as  if  I  can  never  love  them  more. 
This  rankles.  I  can  recogniie  one  distinct  type  ol  my  threefold  tem- 
per, which  comes  from  my  mother. 

31,  P.,  31.  To  have  to  do  a  great  ileal  of  nnnccessnry  work,  which 
my  people  invent  to  occupy  my  holidays,  makes  me  maddest.  I  spetik 
sharply,  and  I  have  reasons,  for  I  am  not  a  naughty  girl,  who  need*  to 
be  kept  out  of  mischief. 

33.  v.,  44.  Whvn  boys  use  vile  language  in  my^rescnce.  I  want 
to  smack  tbcm  ncrosa  the  mouth.  Crnelty  lo  objects  incapable  ot 
reafstancc  and  injustice  to  children  rile  me  intensely. 

33.  F.,  39.  Familiarity,  which  I  have  not  evokeil,  discussion  with 
Ummc  who  have  not  even  tried  to  understand  my  point  of  view,  to  bexr 
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mjrtelf  talked  about  or  dUcussed,  evcD  by  my  parcuU,  i«  Jntufivr- 
abk. 

34.  I  Bin  mart  iDdignant  at  what  people  say  tllan  nl  wbnt  they  do. 
When  Dosly  things  are  said.  I  lose  control  of  my  lonKUc  and  mutt  ny 
what  conieo  into  iny  lirail  nt  tlir  lime.  I  liaidly  know  wUat  I  am  My- 
iog.  but  it  nil  comes  back  later. 

Sfionfaneoiis  Anger.  I  think  we  must  admit  that  sometimes 
this  really  occurs,  although  it  \»  a  very  iuterestiti);  and  uncer- 
tflin  questiou.  Prisun  and  other  records  show  that  people  in 
confinement  sometimes  break  out  into  fits  of  destructive  rage 
with  no  apparent  cause.  Of  course  dislikes  may  deepen  to  an- 
tipathy and  aversion,  till  not  only  every  act  whatever  but  the 
\'ery  presence  of  certain  individuals  may  irritate  to  the  [loint 
of  explosion,  nnd  there  may  be  a  long  summation  of  petty  vex- 
ations, but  it  would  seem  that  our  organism  is  so  made  that  this 
form  of  erethic  inflamtnation  may  reach  its  ftilminaltng  stage 
without  any  cause  assignable  by  the  subject  or  obscr^"able  by 
others.  Sometimes  purely  ituaginary  wrongs  to  imaginary  peo- 
ple excite  intense  moral  indignation.  If  there  are  spontaneous 
cases,  they  cannot  be  entirely  explained  by  love  of  this  kind  of 
erethic  state  as  such,  but  may  be  due  to  the  necessities  of  growth 
or  over  lability  of  nen-e  cells  or  centers.  The  satisfaction  and 
real  physical  pleasure  too  that  sometimes  follow  anger  sug- 
gr.'-ts  that  it  has  its  place  in  nonnal  development.  Running 
amuck  is  sometimes  described  as  spontaneous,  like  rabies.  Th« 
determtnaliou  of  this  (;uestion  is  like  the  (iroblcm  whether  cry- 
ing and  some  movements  of  infants  and  animals  arc  reflex  or 
due  to  purely  efferent  causes,  is  at  present  insoluble  nor  is  it 
crucial  for  the  Lange-Jaraes  theory.  Plainer,  as  we  saw.  thought 
some  forms  of  mania  were  best  characterized  as  prolonged  anger 
without  observable  cause,  and  the  Berserk  rage  it  was  thought 
was  sometimes  unmotivated.  Michael  Angclo  is  described  a& 
chipping  down  a  block  of  marble  to  the  rougher  outlines  in  a 
veritable  rage,  and  I  lately  read  of  a  man  and  wife  in  court  for 
fighting  who  agreed  that  they  were  peaceable  and  affectionate 
but  had  to  have  a  bitter  quarrel  every  few  weeks  over  nothing 
to  clear  the  air.  Play  and  mock  fights  often  contain  a  little  re- 
pressed anger  and  are  good  to  vent  it  harmlessly. 

t.  P..  33.  Wlieu  I  was  17  I  liad  a  lontt  >pell  of  irritability,  waa 
unhappy,  and  it  gave  ni<!  plcasttte  and  satiHfactioa  to  make  sarcaatic 
Teuiarks.  My  weakness  i«  tmpulsivene«),  whicU  makes  tnc  unfit  for 
a  responsible  position.  I  try  10  lay  kooiI  (ouudatiaus  of  lielief  uiiil  get 
more  lettled  fcclliiK*  for  my  own  ifeternii nation. 

2.  M.,  41.  A  girl  up  to  17  in  good  health  had  fitaof  anger  with  great 
regularity;  about  once  a  month  she  wn>  violent  and  lo«t  all  kcK  con- 
trol. Ko  stiihII  vtiij-caiice  was  her  desire,  but  iioles»tbaua  pauionate 
de*ire  to  kill  the  oftcniler.  Hatred  shown  by  looks  and  gestures  waa 
intense,  and  the  At  might  last  a  week. 

,1-  v.,  7,  whose  uiother  calls  tier  every  eudcaring  name,  while 
describing  her  way  o(  Bittiug,  eating,  apcakiug,  etc.,  suddenly  paaw" 
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to  R  rigid  «tntc,  and  »lic  Once  on  recorerina  Uom  thin  rculcd  her  tpiie 
bjrciittiiiK  off  fill  the  tcfiTCflof  a  century  plant. 

4.  Girl  of  3  wni  catjttg  Innch,  when  (udileoly,  without  divccrnible 
cau»e.  Khc  crieA  oal,  tipped  over  her  mitic,  roite,  threw  hefaelf  (ace 
down  upon  the  floor,  «crcnincd,  kicked.  Tieat  the  board*. 

5.  ASoyof  i4W"»illiriB  in  schDolUtcaiuilrgaiiTiKOiitof  (he  window 
wheu  (luddealy  hit  face  clouded,  Aud  ecowIco.  aaA  bcRtruck  hit  Rit  on 
111*  sUte  Biid  broke  it.  The  loud  tioihe  niid  the  icftchcr  and  tht  Rchoot 
bronirbt  him  to  himself.  He  could  give  00  explanation  except  that 
be  felt  mnd  and  munt  nrikc  somcihiiiK. 

6.  M.,  II.  When  a  schoolboy  I  w««  a  ^rent  fif,'hter  and  if  I  hnd  not 
had  ■  battle  (or  Home  weeks  was  literally  spoiling  for  a  fi^lit.  Once  I 
went  to  the  bam  and  pounded  a  pooi  cow  chained  in  her  iiall  for  re- 
lief. Tcasioc  and  bullyiug  imed  to  relieve  it.  I  aoinctimcs  pounded 
a  rock  hcbind  the  corn-house  with  ■  *Ied(;c  hammer. 

7.  a..  3$,  AnKcr  often  helped  inc  out  in  my  work.  In  chopping 
wood.  niowiii;i;.nno  other  tbiii^B  TC(|iitiiii||;  K'"^^  effort.  I  could Rcarccly 
belp  griUin}-  my  teeth  and  gettinu  nud  «*ith  the  object,  I  used  odeo 
to  find  tnyself  helped  on  by  nnKcr  at  sum*,  knotty  translntioni,  etc. 

S-  M.,  ^7.  COuccHssistant  |>hy*ici8n  in  n  liinntic  asylurn.)  I  knew 
an  epileptic  cose  where  the  patient,  a  coloreit  man  o(  perhaps  15.  had 
fits  that  Memcd  to  be  nothing  but  spells  of  blind  raee.  He  would  attack 
every  one,  destroy  everylhiug  and  injure  hlmscirtill  he  became  un- 
conscious. He  (ell  the  symptom  be(oreband  and  was  put  in  a  padded 
cell. 

Ptrsonal  Antipathies  Based  on  Physical  Forms  and  Ftaiuns. 
While  these  dislikes  sonielimes  are  iiileiise  enough  to  gcncntle 
anger,  their  chief  effect  is  to  raise  tlie  auger  point,  so  that  a 
far  slighter  stitnulus  is  necessary  to  produce  the  exploNioti  Iliao 
in  the  case  of  those  who  instinctively  attract  each  other.  From 
vei^'  copious  collections  of  questionnaire  material  for  a  very 
dificTcnt  purpose,  it  appears  that  children  and  young  people 
are  very  prone  to  detect  resemblances  tr>  animals  in  fa«6,  and 
often  sec  persons  wlmse  features  suggest  the  monkey,  dog, 
parrot,  pig.  cat,  mule,  sheep,  rabbit,  owl.  fox,  lion.  etc..  and 
therefore  become  objects  of  special  aversion.  In  another  se- 
ries, prominent  or  deep  set  eyes,  shortness  of  stature,  cowlicks, 
ears  that  stand  out,  too  prominent  chin,  brows  that  meet, 
large  feet,  high  cheek  l>ones,  pug  nose,  Adam's  apple,  long  nose, 
smallchiu,  prominent,  large,  dirty  or  oiherwiseexccptional  teeth, 
pimples,  red  hair,  light  eyes,  thick  lijis,  a  stub  thumb,  bad 
breath,  blejiry  eyes,  freckles,  fatness,  leanness,  birlh  marks, 
deformities,  are  features  any  one  of  which  may  evoke  immediate 
antagonism  and  put  the  mtml  in  a  critical  altitude,  »<i  that  with 
reference  to  persons  possessing  these  peculiarities  irritability 
exists  side  by  side  with  great  good  tenij>er  for  those  who  are 
physically  attractive.  Girls  in  particular  often  single  out  some 
one  peculiarity  with  respect  to  which  they  are  especially  sen- 
sitized, and  in  some  cases  are  provoked  to  active  hate  in  a  way 
that  suggests  the  converse  of  the  fetishism  common  among 
sexual  perverts.     It  is  difficult  often  even  for  the  subject  lo 
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aiislyze  ibe  catise  of  these  repulsions  sad  thcj*  arc  sometimes 
quite  unconKiotis  and  instinctive. 

F.,  St.  I  «Bi  H  gmt  pemon  to  take  likes  anil  dUtiko;  nnd  if  the 
latter,  can  ace  do  good  pointi  in  the  person.  I  often  iaigt  viToag\y 
anil  comctjinc*  can  coniittcr  my  aversion,  but  it  often  recur*. 

F,,  )3.  My  little  lirotlier  i«  like  me  in  toktiijt  UDnccountable  avcr- 
fion  to  things  nud  Deisons.  eipecially  the  (oinicr,  e.  g..  n  new  aait.  I 
have  an  iDBOjiporiBhle  aversion  to  «)iare  my  room  with  oerlaiu  people 
with  whom  l  like  to  jjo  arounJ  with  well  eDOUgb,  so  too  I  cannot  »ce 
•ick  people  without  anger,  unless  1  love  Ihem  pnoaionatcly. 

F..  19.  I  believe  some  persons  have  elctneut«  about  them  that  tend 
to  alwaya  keep  oth«ra  tiad  and  otbcn  in  a  temper.  The  more  1  like 
people,  the  more  it  takea  to  mnlte  me  aiiitry  nt  them  :  nnd  the  better 
myfaeftUh.  the  strouKcr  munt  he  the  provucuiioii.  Kxamiiiationft  make 
tiie  spiteful  toward  the  very  roonn  where  they  arc  held,  and  here  some 
of  mV  worst  scenes  with  Apollyon  have  occarrcd.  Oeneinlty  i  chii 
■land  any  smouat  of  banter,  but  sometimes  a  little  briugs  a  ttof m  on 
tome  lucklcBK  hend. 

Basfii  cit  Peculiar  Ads  or  Automalismt.  In  this  list  we  hav« 
KtiufRiDg.  lisping,  making  Taces,  swallowing,  rolling  the  eye», 
peculiarities  of  voice,  accent,  iiilouaiion,  inflection,  sighing, 
shrugging,  the  kind  of  smile  or  laugh,  motions  of  the  bead  and 
arms,  gait  in  walking,  posture  iind  carnage,  hiccough,  Atam- 
eriug,  and  bad  manners  generally. 

Dress  and  Ornament.  Ear  rings  in  men  to  i,?o  women  out 
of  679,  lire  objects  of  intense  and  very  special  abhorrence. 
Thumb  rings,  bangs,  frizzes,  short  hair  in  womeu,  hat  on  one 
side,  baldness,  loo  much  style  or  jewelry,  single  eye  glass, 
flasiiy  ties,  heavy  watch  chains,  many  rings,  necklaces,  and  a 
long  list  in  this  class  sliow  how  dominaut  unconscious  force.i 
are  in  mediitiing  dislike,  which  in  some  souls  needs  little  inten- 
sification to  settle  into  permanent  hate.  Not  a  few  young  wo- 
men state  that  they  could  never  lead  happy  niiirried  lives  wiih  the 
possessors  of  these  peculiarities,  no  matter  how  many  good  traits 
of  body  and  mind  atoned  for  ibeiu.  and  the  presence  of  person.s 
possessing  them  is  described  as  a  constant  source  of  irritation, 
sufficient  in  itself  to  spoil  the  temper.  Special  aversions  of 
this  kind  must,  of  course,  be  the  results  of  considerable  devel- 
opment due  to  frequent  or  continued  exposure,  and  it  is  plain 
that  in  some  cases  the  antipathy  is  created  by  a.s.'iociatioo  with 
other  disagreeable  qualities.  It  would  be  interesting  to  know, 
what  our  data  do  not  show,  whether  these  traits  are  coaspic- 
uously  present  (ir  absent  in  those  who  detest  them,  for  it  might 
throw  light  upon  the  question  whether  similar  or  complimentary 
charact eristics  repel  or  attract. 

Habits.  Another  class  of  instinctive  aversions  for  which 
some  minds  develop  sore,  irritable  spots,  are  certain  habits  like 
smoking,  eating  onions  and  garlic,  untidiness  in  dress  or  toilet, 
want  of  punctuahty  in  rising,  meals,  engagements,  etc.,  too 
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Lipid  or  ti»o  slow  movements,  gos§ip,  cowardice,  too  great  bash- 
fulness  or  ramiliarity,  lyiiiR.  stupidity  or  density,  selfisliness, 
cruelty  to  aniniRls.  injury  to  flowers,  trees,  property,  etc.,  mean- 
iKss,  flattery,  affcctatioo,  disofderlincss,  too  great  primness  aiid 
prcciseuess,  excessive  poise  and  reserve  or  delibemiion,  inipoHi< 
tion.  laziness,  pandering,  criticism,  cheating  in  g.imes.  and 
bragging.  While  individual  experience  in  many  co-ws  exposes 
individuals  more  to  one  of  the  at>»vc  chologenelic  agencies  than 
to  nlhers,  there  are  undoubted  iudications  of  a  tendenc)*  to 
rutty  specialization  here,  so  that  if  education  may  lie  defined, 
as  I  suggest  it  may,  in  part,  as  learning  to  be  moet  angry  with 
those  things  that  mosi  deser^'e  it  and  maintaining  a  true  per- 
speetive  down  the  scale,  most  of  uiir  eorrc»pon<lents  are  not 
thus  educated,  and  we  have  here  another  example  of  the  r^s 
attf;iata  domi  of  the  mind  for  which  heredity  may  in  part  ac- 
count, but  not  wholly.  The  above  miscellaneous  qualities 
might  be  claswficd  as  aesthetic  and  moral.  The  deliveraiit-es 
of  conscience  and  ii  good  la.-cte  nre.  huwever.  here  particularly 
interrelated.  Righteous  indignation  at  unethical  sets  shades 
by  imperceptible  gradations  into  the  milder  verdict  of  bad  tasie, 
hut  even  the  latter  is  not  without  significance  as  a  predisposing 
cause  of  anger. 

I.  imilalioHS  of  Freedom .  Liberty  js  a  precious  possession  and 
sedulously  guarded  by  instinct  [t  is  the  indispensable  condition 
of  the  complelest  and  most  all  sided  growth,  and  cannot  Ik 
too  carefully  cherished.  In  nn  atmosphere  of  re]iression  and 
of  donfi.  temper  usually  suffers,  while  one  of  the  best  cures 
of  habitual  anger  is  liberty,  and  coinp1<;te  occujiatjon  \»  often 
a  prevenlive  to  it. 

The  Thwarting  of  Expectation  or  Purfiose.  When  a  story 
brealu  off  nt  the  mo>t  interesting  point  and  the  mind  is  lef^  in 
sttspensc,  or  when  children  are  called  away  from  stories  just 
before  the  denouement  or  games  before  the  cn.si!t,  when  they 
arc  kept  waiting  or  if  curiosity  is  especially  aroused,  or  they 
are  fooled  and  deceived,  which  is  one  common  fonu  of  teasitig, 
or  if  adults  fail  to  realize  the  plans  of  their  youth,  the  anger 
diathesis  is  called  into  play.  In  fact  science,  which  is  prevision, 
and  consiMs  largely  in  eliminating  ^hock  or  the  unexpected, 
has  as  one  of  its  ftinctions  the  reduction  of  this  chologcaetic 
faclf>r.  Sudden  fright,  the  blocking  of  a  path  or  doorway  by 
an  obstacle,  the  stubbing  of  the  toe  or  running  into  a  post,  are 
I>eTli3ps  physical  analogues  of  the  same  thing.  Wc  might 
laugh  in  some  »tate»,  if  Spencer's  theory  of  a  de-tcending  in- 
congruity is  correct,  but  wc  are  more  likely  to  he  indignant. 

Conlradidion .  Akin  to  the  above  rause  is  that  of  meeting 
opposition  of  our  sentiments  or  ideas.  Even  when  very  differ- 
ent views  are  encountered  in  friends,  especially  if  they  are  per- 
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sialeiitly  maintained,  as  well  as  when  the  direct  lie  Ls  Riven. 
the  conflict  of  mind,  will  or  feeling  anses,  which  may  evoke 
the  anger  erethism.  There  are  paranoiacs  to  whom  not  only 
the  iliougUt  hut  tbe  very  word  conflict'  or  even  discussion  ex- 
cites painful  symptoms,  while  the  interest  in  a  vigorous  alter- 
cation or  debate,  althoiigh  less  than  in  a  singling  match.  Is 
very  great. 

/itiasioH  or  Repression  of  tkr  Self.  Each  personality  hedges 
il-self  nhont  with  certain  limits  which,  however  widely  they 
may  varj'  for  friends  and  enemies,  arc  more  or  less  fixed  for  each 
acquaintance  or  each  mood.  While  many  complain  of  not  tw 
ing  understood,  a  frequent  excitant  of  anger  is  being  too  well 
known.  Hence,  prominent  among  the  assigned  causes  are 
being  spied  iipciu,  tattled  of,  gossiped  about,  criticised,  dis- 
sected, analyzed,  detected  or  even  rcprowd.  One  form  of 
plaguing  is  to  penetrate  with  undue  familiarity,  like  nickname!), 
tbe  adytnm  of  selfhood,  and  mucking  and  ridicule  find  part  of 
their  effectiveness  here.  Here,  too,  belong  most  forms  of  im- 
pudence from  our  Inferiors  and  insults  from  our  equals. 

Pride  and  a  certain  amount  of  self  respect  is  one  of  the  most 
irrepressible  <jualities  of  our  nature,  so  that  slightt,  contumelies 
and  undue  subjection  or  subordination,  even  slight  wounds  of 
vanity  that  arc  inflicted  by  ostentatious  disregaid  of  opinions, 
are  keenly  resented, 

Injustue.  Not  only  cruelty  to  animals  or  persons  taking  un- 
fair advantage,  but  injustice  to  self,  like  being  accused  of  deeds 
or  words  that  are  abhorred,  abuse  of  friends,  hcrues,  favorite 
authors,  .ind  in  rare  cases  imsginary  indignities  to  imaginary' 
sufferers,  are  chologenetic. 

Individual  Causes  of  a  Special  Nature.  Some  describe  with 
considerable  detail  not  only  as  special  provocatives  but  as  causes 
of  distinct  deterioration  of  temper,  fri-quent  ex))erienccs  like 
finding  books,  utensils,  tools,  etc..  out  of  place,  persistent  at- 
tacks of  flics  and  mo.squito&s,  the  perversity  of  walking  with 
those  who  will  not  keep  step  or  habitually  lose  it  themselves,  of 
having  tbe  toe  or  dress  stepped  on,  of  being  jolted  in  a  vehicle, 
crowded  or  turning  out  the  same  way  in  meeting  others  in  the 
street,  or  even  being  touched  by  strangers,  having  the  hair 
come  down  or  out  of  order,  the  approach  of  a  dog  or  cat,  etc, 
busy  work,  being  given  too  much  to  do,  taunts,  meanness.  In- 
deed most  have  sore  points  or  anger  zones  which  may  be  based 
oo  individual  weaknesses,  or  on  peculiarities  of  form  or  action. 
or  on  special  experiences  of  provocation. 

Jealousy.    Jealousy  in  .seeing  others  preferred  by  teachers, 

'See  the  iuterestiiig  c>ise  ile8cri1>ed  tiv  Dr.  E,  CowIcb.  Persistent 
nod  Fixed  Ideas.    Am.  Jour,  of  Psychology,  I,  p.  «j. 


546 


HAU.: 


friends,  acquaintances,  or  hearing  tbem  praised,  may  cause  not 
cmly  intense  misery  but  angry  outbursts. 

ScBjKCTn'B  Variations. 

Among  these  the  changes  from  ihe  general  feeling  of  eupho- 
ria and  ^-ell  being  connected  with  good  he-iltli,  which  is  the 
best  prcv'cntive  of  anger,  down  to  illness  and  pain,  which  are 
its  surest  proinoter>,  are  most  tinportaul.  Some  forms  of  disease 
and  early  convalescence  arc  particularly  chnracteriied  b)'  iras> 
ability,  and  children  who  are  in  abounding  health  have,  other 
things  being  equal,  perhaps  the  best  immunity  from  temper. 
Closely  connected  with  this  is  the  stale  of  rest  or  fatigtie.  In 
the  tuorniiig  after  a  long  vacattoti.  provocation  is.  as  every  one 
knows,  far  less  easy  than  in  the  state  of  exhaustion.  Hunger 
and  sleepiness,  too,  incline  to  auger,  and  satiety  to  good  temper. 
The  optimum  of  temperature  helps  the  disposition,  while  exces- 
sive heat  and  cold  tnslce  it  fragile.  Dentition  and  mcnstruBtion 
are  x-ery  important  sources  of  variation  of  the  auger  point, 
which  from  all  these  considerations  seems  to  be  even  more  fluc- 
tuating than  has  been  supposed.  General  prosperity  and  a 
sense  of  doing  well  and  getting  on  in  the  world,  as  contra^ited 
with  ill  fortune  and  calamity,  makes  for  exemption  from  anger, 
as  does  a  general  good  con.Hcience.  ^tcled  and  tranquil  religious 
opinions,  good  friends,  an  optimistic  philosophy,  sufficient  but 
not  too  much  work  or  occupation,  and  in  general  absence  or 
removal  of  all  the  chronic  causes  of  fretliness.  The  states  of 
irritable  weakness  and  hysteria  are  characteriied  by  fluctuating 
moods,  t.  g.: 

Htrrdity.  On  general  principles  it  would  seem  that  a  dialhe- 
Ms  so  marked  should  be  as  hereditary  as  anything  in  our  psycho- 
nhysic  organism.  While  our  data  are  far  too  few  for  inference. 
It  would  seem  that  inheritance  has  here  a  wide  scope. 

P.,  39.  My  father  »«»  never  even  hasty,  bat  my  utoUier  was  of  a 
crmnky.  t«iDti«ry  Inmily.  I  am  for  moatbs'and  for  oi^caMoaally  years, 
aweet  and  puici<l  as  my  fattier,  anil  then  wltbont  provocation  1  tiave 
*p«lla  of  steat  irritability  like  my  mothcr'i  p«opl«. 

Bug.,  v.,  II.  My  aanl  who  brouxht  me  up  ha*  Kivcti  me  ber  quick 
ttniper.    It  came  hy  cootagioii  ami  I  think  not  by  lictcitity. 

Eng.,  F.,  18.  My  father  is  the  calnieitaud  moit  placid  of  men.  M^ 
mother  oae  of  the  most  fiery  of  vromen.  1  am  all  mother  ia  thu 
leMiect. 

Eag.,  P.,  30.  A  young  man  of  10  t  have  known  from  childhood  in- 
herits Kreal  ttritability  which  cao  brook  norcsUBinl,  whosttSeratO  the 
point  of  ieiir«  from  wounded  prirle.  can  bear  no  ita*ln):  or  reproof, 
ilireclly  from  his  maternal  grandfather.  It  seemed  to  lie  dorraaat  (or 
n  gcnetntion. 

V.xi%.,V..  ]j.    My  mother  i*  very  irritable.     Her  lather  had  a  wbirl- 
wtnd  temper  and  fire  of  us  acven  children  bare  it,  and  in  two  it  teem* 
ijoitc  absent- 
Scotch,  P.,  36.    One  brother,  one  accoud  coualcand  one  matenial 
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aocMioT  are  retj  hot  tempered  like  me.  tfae  re«t  bare  more  or  less 
eacnped. 

Absetite  of  Temper.  Some  seem  liorn  iintempered.  nothing 
fluMers  or  raffles  them.  They  arc  passive,  easy,  lazy,  inert, 
apatbetic,  and  while  ofteu  impi^aed  upon  are  generally  liked, 
r»rely  teased  or  abtised.  Snch  cases  usually  lack  not  only 
encrg>-,  but  the  power  of  enthusiasm  and  capacity  for  crcthic 
states  generally.  Too  good  a  temper  uol  only  precludes  from 
tb«  luxury'  of  intense  forms  of  manifesting  life,  but  is  usually 
associated  with  a  certain  insensibility,  lack  of  self  respect,  am- 
bition nnd  will  power. 

F.,  j9.  My  provoking  good  temper  bn«  been  my  life-long  rtproncll. 
I  (car  It  i».  as  I  am  often  told,  apainy,  for  I  am  cnay  going  in  mattera 
in  which  I  aboali)  lake  more  intcre'at.  Tlien,  too,  my  ihyncsa  keep* 
toe  from  ihowjng  what  1  feel  ik-eply. 

F..  Ji,  I  am  Ey  usture  rather  unimpeasionaie  nnd  indiaerent.  hare 
little  temper  or  itnpulsivcncEK  and  rarely  get  enthusiastic.  I  do  not 
conalder  this  a  virtue,  but  it  is  not  becau»e  I  atn  too  laxy  to  Khow 
temper. 

v.,  iS,  In  good  healtli  and  happy  circamalance*,  I  have  yet  to  «ee 
a  aour  spirited  child.  I  think  it  would  be  poaitible  to  rear  many  chil- 
dren in  such  a  way  that  they  would  bavc  no  experience  of  anger. 

P.,  19.  I  know  a  girl  who  never  iii  the  world  could  by  any  possi- 
bility be  roused  to  temper.  Her  teinpersment  wns  hKi  Inert,  vbe  «ay« 
she  eannol  get  up  auger  when  ibc  knows  »Uc  ought  lo.  A  world  of 
•uch  people.  I  think,  would  be  very  monotonous. 

P.,  17.  I  often  liken  myoelf  to  a  hajipy,  clear,  hnay,  aparkliag 
brook,  rarely  iutemiptcd  by  any  one  atirrtng  the  mud  at  the  bottom. 
I  can  be  roused.  boncTer,  and  tne  time  before  normal  conditioD*  recur 
depends  upon  the  depth  to  which  tbe  mud  wn»  stirred. 

F.,  18.  I  know  a  girl  of  very  hot  temper,  who  when  proToked  does 
not  give  way,  simply  and  aolcly  because  sbc  is  too  lazy  to  take  the 
trouble.    It  fatigues  her  to  control  herself. 

Tfairin^  and  the  Cry  and  Anger  Poinli.  Hectoring,  plaguing, 
baiting,  worrj-ing  and  tormenting  in  all  their  many  forms 
are  largely.  Ihongh  not  wholly,  motivated  by  what  might  be 
called  the  psychological  impulse  lo  see  what  another  will  do 
under  these  new  conditions  of  strain  or  temptation.  A  German 
student  told  me  he  never  felt  acquainted  with  a  new  man  enough 
to  know  whether  he  liked  or  disliked  him,  until  he  had  seen 
him  more  or  less  intoxicated.  This  sentiment  is  very  wide 
spread,  and  is  akin  to  Plato's  suggestion  that  counsellors  should 
discuss  topics  at  night,  when  drunk,  and  decide  them  in  the 
morning,  when  sober;  so  for  many  anger  removes  masks,  atid 
what  Nordau  calls  the  conventional  lies  are  thrown  off  and  we 
seem  lo  see  the  lower  strata  of  what  a  person  really  is  at 
bottom  alone,  or  in  the  dark.  Repulsive  instincts  and  habits 
manifest  themselves  better  sometimes  to  tlie  common  acquaint- 
anceships of  years.  Temper  is  tested  in  many  forms  of  hazing, 
fagging,  etc.,  to  see  if  the  victim  will  retaliate,  how  much 


548 


HALI.: 


provocation  is  necessary  to  bring  him  M  that  point  tai  wbat 
lomi  tbc  reaction  tskes.  If  peculiarities  of  body,  dress  or 
manner  are  salient,  these  are  likely  to  be  sore  chologenctic 
points  of  attack.  Girls  who  blush  easily  or  are  so  iiclcli.sh 
th.^t  even  a  pointed  finger  sets  them  off,  have  red  hair  or  cwa 
deformities,  are  particularly  tempting  to  constitutional  teasers, 
who  are  itsually.  thongh  not  always,  cooler  and  better  tein|>ered 
than  their  victims.  These  experiences  are  really  very  oltea 
educative  and  develop  control  in  the  victim,  although  sotne- 
times  exactly  the  reverse  is  true,  and  tempers  may  Iw  thus 
spoiled.  Teasers  with  a  strong  propensity  for  practical  jokes, 
playing  April  fools,  etc.  who  arc  usually  older  and  stronger, 
often  profess  and  sometimes  really  have  the  purpose  of  teaching 
control.  When  auger  is  onoe  roused,  the  goal  with  some  is 
attained.  More  commonly,  ridicule  is  then  applied  which  in- 
tetixifies  the  rage,  and  other  methods  of  fanning  it  to  its  utmo.st 
often  give  the  keenest  enjoyment  to  the  provoker.  This  peculiar 
pleasure  in  witnessing  mauifestations  of  anger  is  partly  due  to 
a  sense  of  superiority  of  poi.se.  ami  no  doubt  partly  to  plea.siire 
in  witnessing  primitive  psychological  forms  of  expression,  while 
the  factor  of  cruelty  and  sport  with  a  victim  iu  one's  power  is  prob- 
ably the  strongest  motive  of  all.  The  tormentor  chuckles,  bis  eyes 
sparkle  with  delight,  he  claps  bis  bauds,  dances,  jumps  up  and 
down,  rubs  his  hands,  slaps  his  leg,  points  hts  finger,  taunts, 
jeers,  yelts,  calls  it  fun,  and  all  this  tends  to  egg  on  the  victim 
to  extremes,  the  memory  of  which  is  well  calculated  to  cause 
regret,  mortification,  and  the  resolve  for  belter  control  next 
time.' 

With  the  cry  point,  no  less  variable  than  the  anger  point, 
the  case  is  very  different.  The  tormentor  often  stops  short  at 
this  point,  add  sometimes  the  mood  reverts  to  pity,  sympathy, 
and  regret.  This  is  especially  the  case  if  the  cry  is  one  of  col- 
lapse, surrender  or  real  grief,  with  no  impotent  anger  in  it;  but 
the  aggravation  may  be  pushed  still  further  with  accusationit 
of  babyishness  in  qnest  of  a  deeper  lying  and  later  reaction, 
aod  particularly  a  boy  that  has  no  fight  in  him  is  despised, 

II.     PiivsicAL  Manu'estations  op  Angrr. 

Upon  this  topic  our  returns  are  fullest  and  have  been  care* 
fully  tabulated  and  compiled  with  the  following  general  results: 

VaiO-mctor  Distttrbances.  Eighty-seven  per  cent,  of  the  beat 
ca'«es  descril>e  flnshing.  and  twenty-seven  per  cent,  describe 
pallor  as  one  characteristic  of  aoger,  The  heart  is  often  immedi- 
ately affected  and  sometimes  with  very  painful  cardiac  seitsut ions. 

'  See  Burk :  Teasing  and  Bullying.  Fedagegicat  Seminaiy,  Vol. 
IV.  p.  j)6. 
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^^^^^^^^^^  there  is  a  feeling  of  compression,  and 
the^fflKB^^^Hmere  referred  to  describes  se\-eral  caaes  of 
death  froin  cardiac  lesion  thus  cauited.  Occasionally  sotDc 
pulsation  is  fell  sometimes  painfully  in  a  partictilar  pari  of  the 
body.  In  one  case  in  ihe  palm  of  the  hand,  another  sjiecilies 
the  wrist.  In  many  cases  severe  headaches  with  rhythmic 
intensifications  for  each  pulsation  are  caused  by  the  gieneral 
disturbance  of  vascular  tonicity.  One  woman  describes  the 
enlargement  and  pulsation  of  the  temporal  arlerj-  as  the  sign 
by  which  she  best  recognizes  temper  in  her  husband  and 
describes  a  peculiar  whirling  sensation  in  the  head.  Stigma- 
tixation  over  a  large  V  shaped  area  in  the  forehead  occurs  in 
one  case,  the  face  may  become  mottled,  certain  local  pains 
sometimes  sharp,  which  attend  anger,  seem  thus  beat  explained 
as  does  the  dizziness  and  faintuess  often  mentioned.  The  nose 
grows  red  or  blue  in  one  case,  the  eje  balls  are  btood  shot,  and 
erethism  of  the  breasts  or  sexual  parts  may  occur.  lu  one 
case  the  first  sign  of  anger  is  nose  bleed,  and  if  it  is  copious 
the  anger  fit  is  less  violent.  Menstruation  may  be  arrested, 
sometimes  suddenly,  and  other  psychic  weather  signs  indicate 
a  more  or  less  intensive  vaso-moior  storm. 

Secretions.  The  glands  are  no  doubt  far  more  closely  con- 
nected with  psyche  than  has  hitherto  been  supposed,  and  we 
shall  have  no  doubt  ere  long  a  glandular  psychology.  Of  course 
the  most  common  secretion  is  that  of  tears,  which  are  spcciJied 
in  about  35  per  cent,  of  the  returns.  Tears  may  be  shed  when 
other  symptoms  of  crying  are  repressed.  Salivation  is  not  only 
more  copious,  although  in  later  stages  of  a  long  rage  it  may  be 
repressed  till  the  mouth  is  descrilx:d  as  ' '  bricky  dry, ' "  but  per- 
haps its  quality  may  be  modified  from  the  stomach  or  otherwise, 
since  in  some  cases  a  bad  taste  is  characteristic  of  anger.  Its 
eSect  upon  mammary  secretions  in  nursing  women  is  very 
marked,  sometimes  by  way  of  almost  total  aud  sudden  sup- 
pression, often  by  some  modification  of  the  quality  of  the  milk, 
so  that  the  infant  is  made  ill.  Urinal  secretion  is  often  aEfected 
rarely  by  way  of  suppression,  but  Is  commonly  more  copious, 
paler  and  with  less  deposits.  Popularly  anger  is  thought  to  be 
closely  associated  with  the  liver,  and  a  bilious  temperament  Is 
supposed  to  be  peculiarly  irascible.  In  not  less  than  a  score  of 
cases,  attacks  called  bilious  ate  ascribed  as  the  direct  eSect  of 
anger.  No  less  frequent  results  are  constipation  and  diarrhoea, 
which  may  at  least  belong  in  part  here,  There  is  no  case  in 
our  returns  that  suggests  any  modification  of  the  action  of 
sebaceous  glands,  but  in  two  cases  a  rush,  once  said  to  be  all 
over  the  body,  follows  every  fit  of  anger  in  a  child;  and  in  ihe 
case  of  one  male  sexual  secretion  attends  every  violent  out- 
break.    It  would  be  very  interesting  to  know  how  common  ibis 
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is,  and  a  collection  of  facts  bere  misbt  throw  valuable  light 
upon  SadUnt  and  Marrochism.  Swenting  may  be  copious  iti 
cases  where  increased  muscular  action  fails  to  accouut  for  it. 
Whatever  laay  be  true  of  other  emotions,  some  of  which  wc 
know  to  lie  closely  as-suciHted  with  glandular  action,  tbere  can 
be  no  doubt  of  the  relation  here. 

Saiivalion,  Swaliou-iNe  and  A'ausea.  The  act  of  swallowing 
itomewbat  like  that  of  winklDg  is  normally  repeated  at  brief  but 
varying  intervals  through  the  waking  hours.  Just  how  much 
is  due  to  the  •turaniatcd  stimulus  of  accumulating  saliva  and 
how  much  to  the  constantly  increasing  lability  of  the  nervous 
center  involved  it  is  impossible  to  determine.  Of  tbese  two 
factors,  however,  there  is  abundant  reason  to  believe  that  each 
U  independently  variable.  Many  returns  specify  swallowing, 
often  several  times  in  succession,  as  one  concomitant  of  the 
early  stage  of  anger.  Occasionally  the  impulse  \o  swallow  is 
strong  but  is  inhibited,  and  gagging,  lump  in  the  throat,  and 
temporary  paralysis  are  described.  This  beginning  of  the  p>cr- 
iiitallic  action  that  forcea  food  through  the  many  feet  of  the 
alimentary  tract  is,  of  course,  far  more  under  control  than  the 
latter  stages.  The  will  delivers  the  bolus  of  food  to  the  back 
of  the  mouth,  whence  it  is  taken  in  ctiarge  and  propelled  by 
the  more  reflex  mechanism.  In  camivora  the  attack  and 
slaughter  of  prey  is  the  normal  prelude  to  eating  it,  and  like 
salivation  this  movement  may  be  a  residuum  of  an  aucient  as- 
sociation without  a.ssuming  any  earlier  canibalistic  stage.  Th« 
question  is  how  far  the  luomenlum  of  this  paleo-p^ychic  asso- 
ciation enters  into  the  i)sycho»es  of  anger,  which  has  as  its  tap 
root  the  quite  diScrcnt  impulse  of  defense  and  resistance.  That 
it  caters.  I  think  there  can  be  no  doubt. 

Nausea  with  anti-peristaltic  symptoms  more  commonly  occurs 
iiear  the  end  or  in  the  reactionary  stage  of  an  anger  fit,  aud 
sometimes  acts  as  tlie  chief  inhibitory  motive  to  the  impulse  to 
swallow.  Its  cause  here  seems  to  be  mainly  the  fatigue  from 
over  exciteraeut  or  exertion,  any  form  of  which  may  cause 
it.  There  seems  reason  for  raising  the  query,  whether  these 
two  contradictory  functions  are  so  related  that  if  the  first 
is  overdone  without  sufhcient  stimulus,  incipient  nausea  arises 
in  a  compensatory  way.  If  one  swallows  as  frequently  aud  as 
long  as  possible  without  eating  and  when  in  the  normal  .state, 
incipient  nausea  arises.  Swallowing  is  the  act  of  appropriating 
the  material  on  which  life  is  made,  and  nausea  means  the  repul- 
sion or  even  the  regurgitation  of  it,  so  that  its  symbolic  signifi- 
cance is  great  and  has  been  well  exploited  in  both  language 
and  in  scsthetics- 

Spilling.  In  common  with  other  secretions,  salii'ation  is 
often  increased  in  anger,  sometimes  as  would  appear  with,  and 
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aometimes  without,  cheering  or  biting  movements.  In  some  of 
our  cases  the  saliva  is  copious  sud  ruus  from  the  tnouth  upou 
the  cltiilies  in  a.  profuse  and  offensive  way,  and  in  ihrcc  cniws 
it  is  dcsciibcd  as  frotbing  at  the  mouth,  and  in  one  as  white 
froth.  Ill  the  acme  of  the  stress  and  strain  of  fighting,  this  is 
pufTcct  or  blown,  sometimes  it  would  appear  purposively  and  at 
other  times  unconsciously,  upon  the  clothes  or  in  the  face  of 
the  opponent.  Ju-tt  what  alt  tlii.s  phenomena  involves  ia  diffi- 
cult to  determine,  but  it  would  appear  that  at  least  in  some 
cases  the  drooling  in  anger  is  partly  due  to  temporary  and  par* 
tial  paralysis  of  the  tips  and  perhaps  of  deglutition.  Local  ex- 
haustion may  be  carried  sofar  that  it  would  be  no  more  possible 
to  spit  than  lo  whistle.  To  associate  the  sulivatiun  of  anger 
'  with  primitive  anticipation  of  savory  food  in  such  cases  may 
seem  a  long  cry,  and  yet  it  is  not  theoretically  impossible.  In 
creutures  that  kill  their  prey,  especially  if  it  i»  large  and  in- 
volves an  erethism  like  anger,  this  association  may  have  been 
established  by  very  long  and  iuveterate  experience.  Spitting 
proper  begins  consciously  with  what  might  be  described  aa  a 
t-p  movement  by  slightly  protruding  the  tongue,  drawing  it 
in  rapidly  between  the  lips  and  projecting  its  load  of  saliva  by 
a  slight  explosion  of  air  compressed  in  the  mouth  after  the 
tongue  has  been  withdrawn  and  before  the  lips  have  closed. 
Children  in  the  second  and  third  year  learn  and  somctimea 
practice  this.  Thi.'<  movement  has  aj>parently  little  utility  for 
the  child  and  is  essenltnlly  a  sign  ol  nggresson.  It  re<]uires 
much  delicacy  and  co-ordination  of  labio-lingual  movemeuLs, 
and  would  probably  be  impossible  in  a  creature  le.s»  highly  en- 
dowed with  arliculatory  capacity.  It  is  therefore  of  special 
interest.  Another  mode  of  spitting,  which  appears  to  be  later, 
is  what  might  be  called  the  p-t  movement,  in  n  sense  the  re- 
verse of  the  preceding.  It  consists  in  thrusting  out  the  saliva 
with  the  tongue  with  much  bre«th  pressure  after  the  manner 
common  among  tobacco  chewers.  This  movenicnl  is  more  dif- 
ficult and  i.N  often  practiced  with  unpleasant  results.  From  the 
age  of  four  or  five  years  on  lo  near  puberty,  spitting  may  be  a 
prominent  expre».sion  of  anger.  At  first  it  commonly  seems 
directed  toward  the  face,  then  toward.s  the  shoes,  clothes,  hands, 
seat,  etc.  Contests  are  described  among  expert  spitters,  both 
as  to  greater  distance  and  greater  accuracy.  The  nctor  in  a  fight 
sometimes  spits  in  the  eyes,  hair,  mouth,  etc.,  of  his  prostrate 
enemy.  The  folk-tore  upon  this  subject  is  very  voluminous 
and  pertains  to  the  numl^er  of  times  one  spits  ceremonially 
upon  jgiven  occasions,  the  place,  direction,  etc.  It  is.  of  course, 
ODS  of  the  m<>%t  extreme  expressions  of  contempt  and  excites 
correspondingly  intense  repugnance.  Saliva,  of  course,  is  a 
very  effective  medium  of  contagion,  but  the  extreme  abhor- 
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rence  of  the  act  when  conlraslcd  with  the  attractiveness  of 
kissing,  which  often  involves  exchiing:e  of  saliva  and  may  be 
contagious,  is  hard  to  explain.  Of  course  wc  have  no  adequate 
evidence  of  sufficiently  venotuous  ancestors  of  man  to  sustain 
an  argument  that  this  horror  is  a  toned  down  fear  of  virus- 
bearing  sputa.  The  most  that  can  be  said  is  tliat  there  is  do 
positive  dispcoof  of  ti  and  that  the  possibility  is  open.  That 
even  the  bite  of  nonnal  man  or  his  pTogenltors  is  poisonous  to 
another  member  of  his  own  species,  is  unknown.  The  other 
possibility  is  that  this  abhorrence  has  some  of  its  roott  in  long 
accumulated  experience  of  contagion  of  morbific  genus  through 
saliva  without  dermal  rupture,  and  that  we  have  here  an  in- 
stinctive prophylaxis  against  contagion,  which  has  given  the 
folic -lore  its  character  and  form. 

Respiration.  Modifications  of  breathing  are  among  the 
marked  accompaniments  of  anger.  Sometimes  deep  inhala- 
tion, often  through  the  uose  with  clenched  lips,  perhaps 
scvn^  times  repeated,  as  the  need  of  increased  oxidization 
deepens ;  sometimes  rapid  breathing,  which  may  be  throagb 
the  mouth,  and  give  the  effect  of  panting  and  occasionally 
almost  gasping,  is  described.  Stutterousness,  almost  suggest* 
ing  a  snort,  purring,  snoring,  choking,  gagging,  and  sobbing 
noises  that  almost  suggest  hysterical  globus—all  these  cannot 
adeqoately  be  accounted  for  by  increased  muscular  activity. 
Whether  the  type  of  respiration  changes  from  abdominal  to 
pectoral  or  conversely,  and  what  the  form  of  the  respiratory 
curves  through  a  Gt  of  repressed  anger  are,  it  would  be  inter- 
esting to  investigate.  Amphibian  life  requires  periods  of  deep 
and  rapid  breathing,  alternating  with  longer  periods  of  rest, 
and  it  is  not  impossible  that  the  preparatory  stage  of  anger 
symptoms  is  analogous  in  some  cases  to  preparation  for  a  long 
dive  with  violent  exercise. 

Noiut.  In  twenty-eight  yotmg  children  screaming  is  more 
or  less  fully  described  as  the  most  characteristic  expression  of 
anger.  Crying  is  a  language  all  its  own,  and  as  it  develops  io 
the  first  year  or  two  of  life  the  mother  or  nurse  readily  distin- 
guishes the  cry  of  hunger,  fatigue,  wetness,  pain,  etc,  but 
none  is  more  characteristic  thao  that  of  anger,  which  is  loud, 
aharp  and  generally  sustained.  A  little  older  children  develop 
sometimes  very  characteristic  snarls,  growls,  grumbles,  whoops, 
bellows,  chatters,  bleats,  grunts,  barks,  or  noises  that  somC' 
times  consciously,  or  more  characteristically  unconsciously, 
suggest  the  cries  of  animals.  Later,  occasionally,  specific 
words  of  warning,  threat,  defiance,  or  specific  oaths  become 
habitual  and  characteristic  of  rising  temper.  In  some  children 
anger  brings  on  a  fit  of  stuttering  or  a  peculiar  tremor  or  stac- 
cato, or  speech   may  be  interrupted  by  a  noise  suggesting  a 
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sob.  In  older  people  the  voice  is  perhaps  the  most  sensitive  of 
all  the  registers  oi  anger.  It  i«  loud,  slirill  or  harsh,  with 
variously  raodificd  rhythms.  Later  yet  control  and  repression 
may  develop  a  peculiarly  .slow,  calm,  low,  precise  utterance 
which  U  with  difficulty,  and  not  without  consideralile  acquaint- 
ance, recognized  as  a  danger  signal.  One  ^roman  almost 
wlii-t[)ers.  with  little  phonntiun,  but  very  inlenw  labio-Iingual 
expression,  and  unwonted  relations  of  these  two  cicmcuts  of 
speech  are  common.  Many  become  exceedingly  voluble,  irre- 
preitsible  and  almost  eloquent,  while  some  are  glum  and  mono 
syllabic.  Not  infrequent  in  the  habit  of  soliloquy,  and  niauy 
seek  Nolitude  in  order  to  find,  perhnps  in  monologue  and  perhaps 
in  other  forms  of  loud  vocalization,  the  readiest  vent  for  passiun. 
Oue  woman  i.s  conscious  of  no  modification  of  x'oice  in  auger 
except  a  slight  tendency  to  be  hoarse  afterward,  even  when 
she  has  uol  sp.)lcen.  Perhaps  a  dozen  n-cll -described  cases 
cannot  .tpeal:  or  make  a  noise,  but  arc  vocally  [iiaTalyzetl  or 
they  cannot  Speak  witltout  crying.  Theories  of  the  origin  of 
language  like  ihoste  of  Noire  pattiilate  a  very  clo.se  connection 
between  the  intense  muscular  tension  and  loud  pbonalion.  The 
characteristic  cry  of  eptle|»y  shows  the  same,  as  does  the  battle 
cries  of  various  savage  races.  College  yells  at  athletic  contests 
arc  toned-down  cries  of  defiance. 

The  close  association  bctwc-en  anger  and  noise  is  seen  in 
many  ways.  Some  stamp,  walk  with  heavy  or  with  ahufBing 
stepa,  must  pound  something  with  a  stick  or  with  the  fisl.  or 
beat  a  loud  tattoo  with  thefingcrsor  feet.  One  young  woman 
goes  by  herself  and  slams  a  particular  door  i  a  girl  punnd^  ihe 
gutter  with  u  ittone ;  a  boy  throws  ^tonei)  against  the  loose 
boards  of  the  bam  or  against  the  resonant  surface  of  a  large 
sugar  pan.  Se%*eral  work  off  their  anger  by  playing  or  even 
pounding  the  piano.  The  gratification  in  these  cases  appears 
to  be  not  solely  from  making,  but  also  from  hearitig  a  loud 
noise. 

/nvo/untary  Movemtnh.  Of  these  there  is  a  long  list,  many 
of  which  fall  under  other  captions.  Changes  of  muscle  tonus 
arc  seen  in  the  changes  of  the  v<»ce  elsewhere  noted,  and  in 
the  relaxation  or,  less  often,  the  tonic  contraction  of  the 
sphincters,  which  causes  escape  or  retention  of  the  excreta. 
Horripilation  is  sometimes  described,  the  skin  becomes  rough, 
and  shuddcry.  creepy,  crawly  sensations  occur.  In  one  case 
twitching  of  the  skin  on  the  right  leg.  in  one  upon  the  shoulder, 
and  often  tonic  or  clonic  or  choreic  movcmcnu  of  the  face  and 
finger*  are  described.  The  relation  of  voluntary  to  the  invol- 
untary activities,  which  is  always  a  variable  oue,  suffers  in 
anger,  and  the  di.-<turbaiice  aud  the  readjustment  is  best  seen 
in  weak  persons  with  strong  temper  after  it  is  over,  in  which 
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arterial  and  cardiac  tension,  respiratory  rbytbms.  etc.,  are 
modified. 

AHiludes  and  Postures.  In  anger  the  body  often  becomes 
more  or  less  stiff  and  rigid,  is  drawu  up  to  its  full  height, 
sometimes  with  an  attitude  of  piide  that  suggests  strutting, 
the  legs  are  placed  apart  when  standing,  and  all  the  antag- 
onistic muscles  are  tensed  up,  so  that  there  js  a  great  expendi- 
ture of  energy,  sometimes  with  very  little  activity,  along  with 
which  goes  a  feeliug  of  great  strength,  a  difficulty  of  making 
correct  or  quick  movements  which  may  othem'ise  be  normal, 
and  which  reacts  sometimes  into  the  stage  of  collapae  later. 
Some  habitually  assume  a  characteristic  attitude  wheu  angry, 
usually  erect.  Two  seek  to  place  the  back  against  a  waU, 
post,  or  other  firm  bsckgroutid.  Two  are  impelled  to  sit  and 
eighteen  to  lie  down,  mostly  upon  the  face,  aud  perhaps  to  roll, 
writhe,  squirm  or  wriggle.  One  must  throw  herself  into  a 
chair  sideways,  in  a.  particular  manner,  with  feet  drawn  up. 
The  arms  are  more  commonly  held  down  by  the  sides  with 
slight  pronation  or  supination  movements,  with  fists  clenched ; 
sometimes  one  or  t>oth  hands  are  placed  against  the  breast. 
One  young  man  always  thrusts  one  band  into  his  coat  and  the 
other  into  his  pocket,  and  probably  a  large  number  of  more  or 
less  characteristic  positions  could  be  collected. 

Butting  and  Pounding  the  Head.  Many  infants  when  angry 
and  powerless  to  hurt  others,  strike  their  heads  against  doors, 
posts,  walls  of  houses,  and  sometimes  on  the  floor.  In  this 
gesture  the  head  may  he  struck  so  liliaqily  a.-t  to  cause  pain  and 
crying,  but  more  often  it  is  pounded  several  times  with  a  viol- 
ence wfaidi  would  in  a  normal  coudiliou  cause  weeping  but  does 
not  now.  In  some  children  bruises  and  discoloration  lasting 
for  days  results.  Occasionally  in  older  children  headaches  seem 
to  t>e  thus  caused.  This  expressiou  of  anger  rarely  outlasts 
early  chil(Ihoo<l.  but  sometimes  persists  into  adult  years,  as  in 
one  striking  case  elsewhere  in  our  returns  of  a  young  man  who 
habitually  jwunded  his  head  on  the  floor  when  his  be*t  girl 
danced  with  another.  Sometimes  the  head  is  struck  violently 
with  the  fist  and  quite  often,  not  only  in  infancy  but  in  boyish 
fights,  butting  is  a  mode  of  aggression.  Some  boys  love  to 
butt  and  attain  great  ability.  One  is  described  as  running  a 
rod  at  full  tilt  aud  injuring  a  companion  dangetY>usly  in  the 
stomach.  Another  boy  practiced  butting  hard  objects  to  attain 
virtuoship.  Blows  with  the  head  are  often  described  as  side- 
ways; the  forehead  or  parlicularty  the  corner  of  the  forehead, 
being  the  point  of  contact.  This  is  interesting  when  we  reflect 
on  the  nunilier  of  honied  species  in  the  human  pedigree.  Why 
should  man  hook  like  a  cow  or  butt  like  a  sheep  or  hammer 
with  his  head,  and  that,  too,  wheu  the  skull  isthin  and  elastic, 
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and  the  brain  so  delicate  an  organ?  Surely  there  is  ootbing 
in  the  pr&seut  human  euvtrounieut  to  adequately  explain  vhy 
such  an  experience,  which  undoubtedly  cau-tcs  more  or  less  of 
a  shock,  can  give  satisfactioii  or  relief  in  anger  save  on  the 
general  theory  thitt  it  demands  augmented  motor  and  sensory 
experiences.  Karly  vertebrates,  both  aquatic  and  terrestrial 
move  head  first,  and  there  is  thus  a  long  ancestral  experience 
of  removing  obstacles  and  breaking  way  through  the  water 
with  the  head.  That  there  is  some  relation  between  these 
manifestations  of  anger  and  previous  phyletic  experience,  I 
think  can  at  least  not  be  denied.  In  children  incipient  anger 
of^en  OAnifests  itself  by  the  threatening  sideway  nod  which 
very  clearly  suggests  danger  and  seems  to  Iw  the  re.4iduum  of 
an  older  mode  of  going  at  things.  In  anger  the  head  is  of^ca 
thrown  down  and  the  eyes  partly  closed  as  if  in  preparation, 
and  square  nodding  in  front,  especially  if  rejwated  and  with 
accompanying  pressure  of  the  lips,  is  a  threat.  When  the  fore 
extremities  were  engaged  in  locomotion  or  otlierwise,  the  head 
played  a  more  important  role  in  aggression  than  in  bipeds.  Oftco 
iu  children  we  have  the  opposite  anger  gesture,  instead  of 
going  at  things  head  first  the  bead  is  thrown  back  out  of  reach 
and  out  of  the  way  of  attack.  Several  boys,  however,  in  our 
returns  seem  to  be  proud  proficients  in  having  skulls  unusually 
thick  with  which  they  hammer  the  heads  of  iheir  more  tender 
opponents,  until  they  cry  for  mercy;  whereas  others  particu- 
larly dread  combats  lest  this  part  of  the  orgaaistn  should  be 
injured. 

An  occasional  expression  of  anger  is  stamping  upon  the 
toes  or  feet  of  the  opponent  nr  npon  other  parts  of  his  Ixidy, 
when  he  is  down.  This  is  sometimes  done  with  the  heel  and 
with  great  cniclty  and  deliljeration.  One  boy  injured  for  life 
two  Sngcrsof  his  adversarj-  in  this  way.  Stamping  perhaps 
really  l>egins  in  the  foot  movements  of  infants  before  they  can 
walk,  who  angrily  kick  out  with  the  sole  of  the  foot  against 
persons,  the  wall  or  any  other  object.  In  older  children  to 
stamp  the  ground  or  floor  is  an  admonition  always  to  be  heeded, 
for  it  is  a  menace  of  starting  to  go  at  the  adversary.  In  many 
savage  dancet  stamping  the  ground,  sometimes  with  bare  feet 
and  with  great  force,  is  an  expression  of  annihilating  an  imagia- 
ar>'  foe.  Sheep,  some  birds,  and  other  animals  do  the  same. 
In  only  one  case  does  the  child  make  a  movement  described 
as  pawing  to  get  at  an  antagonist;  but  the  writer  remembers 
a  case  in  his  boyhood  where  this  was  carried  to  a  marked  ex- 
tent, although  probably  in  imitation  of  bulls,  Stamping  sug- 
gests having  the  enemy  under  foot  and  thus  complete  triumph. 
A  vigorous  up  and  down  movemeut  can  tread  out  life  very  ef- 
fectively.    Our  rctnms  show  that  soon  after  learning  to  walk. 
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children  vent  anger  thus  first  with  no  reference  to  an  adversary, 
bat  later  loukin^ur  puintiiif;  to  tiitii  and  tliii>  launching  a  threat, 
where  often  an  attack  would  not  be  ventured.  The  first  seems 
quite  automatic  and  uucouscious.  possibly  the  noLse  iLself  way 
have  been  one  factor.  When  then.-  is  no  alternation  but  with 
une  foot  and  repeated,  the  gesture  surely  has  some  unique 
significance. 

Making  Facet.  Violent  anger  often  distorts  the  features, 
both  by  enKorgcmeut  of  blood  and  chaugiug  muscle  tension. 
Of\eii  this  is  lIt:^(.-ribc:d  in  the  returns  as  bringing  oat  stntogc, 
perhaps  icpulsivc  and  even  animal  traits  and  resemblances,  and 
it  miiy  extend  to  nearly  every  part  and  feature  of  the  face, 
modifying  its  natnral  hue.  bring  out  veins  and  wrinkles, 
and  occasionally  unilateral  modifications.  Not  infrequent- 
ly the  subject  is  puinfully  consckiiis  of  looking  unusual  and 
of  having  strange  facial  sensations,  and  this  and  the  instinct- 
ive citrrective  impulse  often  acgruvate  the  diBiculty.  Al- 
though there  is  very  great  individual  difference  in  this  reelect, 
the  face  somctinies  betrays  sentiments  almost  as  delicately  as 
the  voice.  Many  facial  movement!),  too,  arc  unconscious.  In 
early  childhood  the  very  common  vent  of  anger  is  consciously 
making  faces.  Our  returns  do  not  permit  reli.'tble  ^tatistical 
inferences  conct-niing  the  frequency  of  the  different  types  of 
contortiou.  Opening  the  moulb  aud  protruding  and  of^en 
moving  the  tongue,  evpedally  out  and  in,  turning  the  end  of 
it  up  to  show  the  under  side,  running  it  down  toward  the  chin, 
flattening  it,  wagging  it  sideways — are  specified  and  suggest 
contempt  and  perhaps  insult.  Drawing  back  the  upper  and  the 
nuder  lip  to  show  the  teeth,  especially  pouting  or  protruding 
the  lips,  .stretching  the  mouth  laterally  as  far  as  possible,  draw> 
ing  down  its  comers,  projecting  the  under  lip  and  more  rarely 
the  upper  one,  twisting  the  jaw  sideways,  projecting  the  lower 
one,  dsawing  in  one  or  both  lips,  opening  and  shutting  the 
mouth,  sometimes  in  a  gnashing  way.  a  special  kind  of  tuisal 
sneer,  and  r.ther  movemenlH  hard  to  dcscrilx;  Ibat  suggest  very 
repulsive  smells,  tastes,  perhaps  to  the  point  of  nausea,  and 
movements  that  suggest  the  threat  of  biting,  occur.  The  up- 
per part  of  the  face,  is  on  the  whole,  less  involved,  and  vast  as 
the  individual  differences  are  in  facial  mobility,  they  are  greatest 
of  all  for  the  forehead.  Some  have  little  power  to  raise  the 
eyebrows  or  produce  longitudinal  wrinkles  above  them,  and 
perhaps  still  less  power  to  frown  with  vtrtticnl  wrinkle:*,  and 
(ewer  yet  can  produce  botb  »t  once.  There  is  less  unilateral 
power  of  movement  in  the  upper  part  of  the  face.  The  eyes  may 
foe  open  very  wide,  emphatic  and  frequent  winking  makes  them 
flash  and  someiimes  they  are  nearly  or  quite  clwed,  but  more 
oi^en  rolled  up,  down  or  ^den-ays,  to  show  the  white.     Some 
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children  become  almost  virtuosos  in  making  faces  and  this 
propensity  seems  to  culminate  shortly  before  tiu  dawn  of  ado- 
lescence. Tbc  number  of  combinations  of  nil  the  possible 
mt>\emcnls  here  is  vast ,  atiil  one  cannot  look  over  the  literature 
upon  the  subject  wilbout  being  impressed  with  the  fact  tha* 
Dntwin.  Duchanne  and  llie  Dclnartcans  have  as  yel  barely  en- 
tered this  interesting  field.  Head  positions  and  movement.s 
are  another  factor  which  serves  to  brin^  out  the  effect,  and 
children  often  use  the  fingers  to  intensify  eye  and  mouth  dis- 
tortion, while  gestures  and  noises  aid  to  set  them  in  relief. 
Interest  in  facial  expression  Is  deep  and  instinctive.  All  chil- 
dren study  the  face  and  especially  the  eye  as  an  index  of  feelioff 
and  disposition,  and  the  variously  loncd  fcnr  and  pleasure  in 
them  suggest  the  strange  passion  of  savages  for  masks  as  seen 
in  Ilitir  dances,  many  of  which  even  iniroduce  marked  animal 
features.  Pleasant  espresiioiis  of  the  fnce  arc  habitual  for  happy 
mfKxis  and  for  friends,  and  the  principle  seems  to  be  that  the 
def^ee  of  departure  from  one's  best  expression  indicates  the 
degree  of  dislike.  Many  facial  expressions  are  no  doubt  directly 
intended  to  strike  terror,  but  others  are  suggestive  of  various 
degrees  of  repubiun.  Reverence  and  respect  have  their  own 
characteristic  pbyaognomy.  while  contempt  even  parodies  or 
else  seeks  the  contrary  of  it  by  the  law  of  opjiosilion.  Vcrj' 
deep  seated  is  the  instinct  of  fear  at  very  unusual  expressions 
of  face  in  those  we  know. 

Biting.  Sixty-eight  females,  forty-eight  males.  From  our 
returns  it  would  appear  that  this  anger  act  culminates  a  few 
y&irs  before  puberty  and  has  perhaps  a  .slight  and  brief  incre- 
ment at  its  dawn.  Very  young  children,  soou  af\cr  tbc  appear- 
ance of  the  first  teeth  which  are  small  and  sharp,  not  only  try 
them  on  all  sorts  of  things  but  in  anger  can  make  a  painful 
impression  upon  fingers,  nipples,  skin,  etc.  Some  children  run 
up  to  an  enemy,  inflict  a  quick  Jiard  bile,  and  retreat  with  no 
other  aggressive  act.  Others  bite  firmly  and  hold  on  with 
tenacity,  and  fewer  in  our  returns  chew  what  is  bitten  in  anger. 
In  their  fights,  biting  often  plays  an  important  role  with  chil- 
dren. In  a  few  cases  children  bite  their  doll,  the  fool  ot  tail 
of  d'lg  or  cat,  .sometimes  the  place  to  take  hold  i.t  chosen  with 
deliberation,  and  the  grip  is  so  firm  that  it  is  with  difficulty 
that  it  is  released.  We  have  records  of  idioLs  that  seek  lu  tear 
flesh  in  their  rage.  In  many  a  brawl  in  the  lower  classes, 
noses,  lips,  ears  are  chewed,  and  occasionally  bitten  off  and 
other  damage  is  inflicted  elsewhere  with  the  teeth.  I  once  saw 
a  mau  in  a  cheap  show  who  earned  his  living  by  killing  rats 
with  his  teeth  in  a  small  pen,  with  no  aid  from  bis  arms.  He 
seized  and  shook  them  near  the  back  of  the  neck  and  was  rarely 
bitten  himself.     In  the  sex  aberration  of  masochism,  biting 
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Bometimes  plays  an  important  and  even  a  dangerous  rote  in  the 
OKant-sm.  The  biting  of  aii^r  &hadeA  oQ  into  K'^ppi^f!  ^^"^ 
gnnding  Ihc  teeth,  which  is  sn  long  a  manifestation  of  it  even 
in  adults,  connected  with  the  act  of  relractiuK  the  lips  to  show 
them.  Sometimes  one  method  uf  control  of  anger  la  to  bite 
ihc  touguc  ot  lips  till  they  bleed,  or  to  grate  the  teeth.  A  Balti- 
more murderer,  under  sentence  of  death,  once  told  me  that  if  he 
had  had  a  little  ittick  uf  wood,  which  he  always  carried  in  bis 
vest  pocket  to  bile  when  he  was  angry,  he  would  not  have  iu- 
fliclcd  the  fatal  blow  for  which  he  was  to  die.  Of  course  the 
jaws  in  man  are  degenerating  from  the  size  and  strcagth  they  had 
in  his  prognathic  ancestors  and  in  his  rodent  or  carniverous  rela- 
tives in  the  aneestral  line,  but  just  as  his  type  of  dentition  i>  com- 
posite, so  this  function  seems  made  up  of  factors  from  both 
ruminants  and  camivora  now  almost  inextricably  mixed.  A 
large,  strong  jaw  stilt  suggests  firmness  and  a  small  one  weak- 
ness of  character,  and  iu  children  as  in  adults,  there  are  the 
greatest  individual  differences  here.  Some  seem  made  to  per* 
form  the  gymnastic  feats  of  sustaining  their  whole  weight, 
lifting  or  swinging  heavy  object.s  by  the  teeth  alone.  Both  the 
first  and  second  teeth  often  pull  unusually  hard  and  we  may 
have  here  the  basis  for  a  position  in  what  may  be  called  dental 
psychosis.  A  distinction  is  repeatedly  noticed  in  our  rcturn.i 
between  the  square,  even  biting  of  young  children  and  the 
more  dangerous  side  grip,  which  is  preferred  when  the  eye 
teeth  appear.  Our  returns  do  not  suggest  whether  the  biting 
of  anger  shows  an  increment  at  this  stage  of  development 

T.io  things  seem  certain.  First,  that  even  modem  civilized 
man  has  more  or  less  adjustment  between  dental  structure  and 
function,  the  latter  being  proportionately  less  than  the  former. 
The  passion  of  children  for  biting  sticks,  chalk,  rubber,  pen- 
cils, slates,  chewing  gum,  etc.,  suggests  that  the  biting  of  anger 
may  be  intensified  by  the  fact  that  this  function  is  declining 
and  is  bptji  vented  and  mitigated  by  such  activities.  If  man 
ever  approximate.^  an  edentate  stage  with  less  mandibular 
power  it  will  no  doubt  coincide  with  modification  in  this 
respect.  The  other  suggestion  which  I  venture  is  while  the 
sneer,  the  sfiasmus  rtnntrus  of  pathology,  may  no  doubt  be 
gestures  which  arc  relics  of  dental  attack,  the  kiss  seems  to 
have  a  very  significant  and  opposite  function.  Its  meaning  seema 
to  be  that  where  danger  once  was  greatest,  when  we  reflect 
that  the  maws  of  their  enemies  have  been  the  grave  of  most 
species,  that  now  not  only  a  truce  but  complete  trust,  and 
tven  pleasure,  reign.  One  feeble-minded  child  is  described  as 
making  the  gesture  to  kiss,  but  when  the  lips  were  presented 
Mt  his  teeth  linniy  into  and  almost  through  them.  and.  in  the 
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opinion  of  th«  reporter,  actually  sucking  with  pleasure  the 
blood  that  flowed. 

In  adults  the  mouth  often  twitches,  the  lips  nre  white, 
pressed  or  cold,  and  in  the  reaction  the  teech  often  chatter.  In 
650  well -described  cases,  grating  the  teeth  is  mentioned  in  27  per 
cent.;  showing  them  in  ii.  quivering  lip  in  iS.  compressed  in 
II,  pouting  in  9.  Some  describe  a  peculiar  "  mouth-conscious- 
ness," others  chew  the  tongue  or  inner  wail  of  the  chcclc.  swat- 
low,  choke,  cannot  apeak,  etc.  Such  expressions  as  "  Would 
like  to  devour."  "  feel  like  eating,  tearing,  rending,  crushing." 
occur  with  dental  experience.  Whether  these  arc  the  last 
va-so-motor  or  involuntary  automatic  residues  of  what  was 
once  a  fully  unfolded  carnivorous  psychoses  we  can  only  con- 
jecture. M.  D.  Conway,  in  liis  demoiiology.  describes  the 
devils  or  ex-gods  of  most  primitive  peoples  as  ha\nng  for  their 
chief  characteristic  capacious  maws  and  dreadful  mouths,  with 
great,  sharp  and  cruel  fangs.  The  marks  of  many  dunces 
and  ceremonies  of  the  North  American  aborigiucs'  are  thus 
distinguished,  and  the  instinctive  fear  of  big  leelh,  so  charac- 
teristic of  infants  is  a  psychic  indorsement  of  the  same  fact. 

Soafehing.  This  is  mentioned  in  142  cases  as  a  character- 
istic expres.sion  of  anger,  and  is  described  more  or  less  fully  as 
habitual  in  the  cases  of  thirly-cight  males  and  eighteen  females. 
The  age  at  which  it  is  most  common  ■»  from  two  to  uiue  years; 
and  at  fourteen,  judging  from  our  meager  data,  it  entirely 
stops  in  males  and  is  greatly  reduced  in  females.  While  boys 
predominate  in  early  childhood,  the  proportion  is  apparently 
reversed  in  adolescents  and  adults,  women  with  their  consen'a- 
tive  organism  then  predominating.  Instead  of  being  cleuched, 
the  6ngers  are  hooked  rigidly  and  the  movement  is  from  the 
elbow  and  more  from  the  shoulder,  and  from  up  downward. 
The  point  of  attack  is  generally  the  face,  more  often  the  eye. 
although  neck,  hands,  arms,  and  even  the  clothes  are  often 
scratched.  In  several  cases  anger  at  dolls,  animals,  inanimate 
objects  and  even  self  are  expressed  by  scratching.  One  child 
lacerates  her  own  face  when  angry.  Two  scratch  the  paint 
off  doors  and  articles  of  furniture  against  which  their  rage 
is  excited.  Several  have  inflicted  serious  laceration  upon 
younger  children  and  infants,  but  in  most  caaes  the  favorite 
point  of  attack  seems  to  center  about  the  eye  itself,  into  which 
it  sometimes  seems  a  strong  childish  instinct  to  stick  a  finger. 
Our  data  give  no  indications  that  there  is  here  any  trace  of  an 
old  instinct  to  attack  the  throat  or  any  covered  parts  of  the 
body.    Occasionally  in  anger  the  hands  are  so  tightly  clenched 
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iliai.  eilliervrilh  design  or  inddentBll;,  tbe  uails  are  Toreed 
into  the  iialois.  It  wouUI  nimoirt  seem  that  »oinc  childrtn  have 
a  love  of  scratching  the  skin  as  a  motor  activity  independent! j- 
of  the  sensation  of  stimnlus  or  relief  of  itching  along  (he 
afEerent  tracts.  In  the  fi:ti<la.-  and  in  other  animals,  both  in 
and  near  the  conjectured  line  of  human  evolution  wliere  chiws 
arc  XiofX  develf>peil  in  struclure  and  function.  thc»e  ntovemcnts 
sccin  among  the  first  group  to  he  acquired,  especially  hy  the 
foreleg;!!  a^er  and  superpased  upon  their  locomotor  functions. 
These  movements  are  more  ^Kciatized  and  accessory  than 
walking,  and  among  the  climbers  have  a  great  hut  \'ery  dif- 
ferent role.  Tbi-s  may  l>e  ^et  down  uoueof  the  first  uses,  then, 
not  merely  of  the  digits,  especially  of  the  pcntadactyl  hand, 
and  thiit  psychic  co-ordination  with  dental  function  iit  cIo»e. 
The  infant's  6nger  nail  is  much  sharper  than  the  adults,  is 
more  curved,  and  hence  haamore  sustained  rigidity,  while  the 
skin  of  infants  is  thinner  and  more  tender.  Hence  the  greater 
effcctivcuess  of  this  mode  of  attack.  Very  interesting  are  the 
few  cases  in  which  scratching  is  not  mentioned,  but  in  which 
one  of  the  marked  signs  nf  anger  which  our  correspondents 
describe  in  themselves  is  the  purpling  of  the  flesh  under  the 
6nger  uaiU.  Interesting,  too,  are  four  cases  where  in  anger  a 
Judder  which  suggests  scratching  a  file,  rusty  saw,  or  eoaie 
other  object,  is  provocative  nf  incipient  horripilation  or  soitie 
nervous  spasm.  This  function  is  so  co-ordinated  with  struc- 
ture that  careful  and  regular  cutting  of  the  nails  may  reduce 
it.  as  does  the  enforced  wearing  of  gloves  or  aniliciBl  tips 
where  the  habit  is  abnormally  strong.  Some  people  shudder 
whenever  the>*  hear  a  noise  that  sttggcsis  scratching  hard 
objects  or  the  earth,  and  the  very  thought  of  scratching  a 
bnct:  or  stone  causes  "sinking"  symptoms  of  a  very  marked 
nature  in  F.  t8.  Long  after  this  hahit  has  passed  away,  many 
people  describe  as  a  symptom  cf  anger  the  feeling  that  they 
would  like  to  tear  the  flesh  of  the  offending  person.  Again, 
some  children  cultivate  long  nails,  less  for  use  than  for  orna- 
mentation.  as  several  Oriental  religious  sects  make  it  a  ^n  to 
cut  the  nails,  even  if  they  penetrate  the  baud.  Nails  have 
sometimes  an  important  industrial  use  inoccupations  requiring 
fineness  and  exactness.  A  few  tiarefoot  boys  are  described  as 
scratching  the  antagonist  with  their  feet.  Civilization  has  so 
long  required  trimmed  and  sliortened  nails  that  it  is  possible 
that  this  has  had  an  effect  npon  their  reduction.  The  habit  of 
biting  the  nails  to  the  quick  has  very  likely  a  kindred  psychic 
origin  with  the  imuul.se  to  trim  them.  Very  curioun  i»  the 
fiur\'ival  in  some  ot  our  cases,  particularly  females,  of  habitu- 
ally trimming  the  nails  to  a  point  more  or  les.1  sharp  or  obtuse. 
How  many  modern  iudnstiies  that   involve  scratching,  like 
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nKivemenls  such  as  writing,  have  any  relniion  with  any  such 
ancient  fiiuctioa,  it  is  impossible  to  tell. 

ptHffiiNg  and  Pulling.  This  culminates  relatively  late  in  child- 
hood and  conliniies  at  least  to  maturity,  and  probably  through 
life.  The  strength  of  the  opposing  thumb  must  become  well 
developed  before  it  can  be  effective.  Smnll  children  pinch  the 
skin,  often  without  bringiug  the  nails  to  bear;  the  car  and  nose 
are  thus  attacked  and  pulled.  The  arm  ia  often  thus  made 
black  and  blue;  the  back  of  the  neck  is  seized  and  pinched  till 
the  victim  obeys  the  command  to  say  ' '  Sliakcspeare ' "  or  some 
other  wordrt.  or  to  do  some  ordered  and  unusually  humiliating 
act.  Strangulation  is  sotnctimcs  thus  attempted  and  the  sexual 
organs  may  be  thus  a-snikd.  Along  vrilh  ihi.s  action  often 
goes  pulling  and  shaking,  indeed  infants  ofteu  pull  hair  and 
beard  before  they  Icara  to  oppose  the  thumb,  and  the  difficulty 
of  dLiten tangling  these  from  the  baby's  grip  suggests  arboreal 
life,  in  which  the  young  thus  hold  to  the  shaggj-  sides  of  their 
parents  as  tbey  moved  among  the  tree  tops,  an  act  which  natu- 
ral >clection  hns  developed  by  eliminating  those  that  let  go  and 
fall.  While  the  child  rarely  shakes  an  object  grasped  with  its 
teeth,  objects  clenched  with  the  hands  arc  often  .shaken.  Both 
cars  arc  grasped  and  the  head  violently  pulled,  twisted  and 
shaken.  One  or  !x>lh  arms  are  thu^i  used  a.i  handles  by  which 
to  shake  the  body,  so  that  the  pain  may  be  cither  in  the  pinch, 
in  the  pull,  or  in  the  shake.  Where  nnils  are  used,  the  flesh 
may  be  ilciited,  bruised  or  occuMunally  cut,  and  two  in-stances 
are  cited  where  poisoning  is  believed  to  have  been  thus  con> 
ii-eyed  by  bacteria  under  the  finger  nails.  The  ears  are  some- 
times permanently  mutilated  or  distorted  in  this  way,  and  far 
more  serious  is  the  injury,  and  once  the  death,  reported  from 
"Abebrding."  In  some  conilict)<  bandfuls  of  flesh  from  ttie 
breasts  or  any  other  part  of  the  body  are  clutched  and  grave  in- 
ternal injury  done.  In  one  case,  hair  is  said  to  have  been  pulled 
out  by  the  roots  and  the  scalp  torn.  In  two  descriptions  of  a 
fight,  the  tongue  was  thu.t  attneked.  In  one  ca.4e,  the  mouth  was 
forced  open  fnr  this  purpose,  and  MantegnzKa  tells  us  that  Jt 
has  been  thus  torn  out  and  the  lips  and  the  alae  of  the  nose 
torn.  In  some  forms  of  fighting  the  ontagonisls  .seek  to  piuch 
the  fingers  of  their  opponents,  and  particularly  to  twist  and 
dMtble  them  up  to  the  ])oint  of  dislocation.  Sometimes  any 
pnrt  of  the  body  is  grasped  for  a  hold  as  one  would  grasp  the 
clothes  or  through  them.  The  variety  of  tortures  possible  in 
this  way  is  great,  and  all  mu%t  have  lieen  devclo|)e(l  >ince  the 
hand  acquired  its  biped  strength  and  dexterity.  Not  only  folk- 
lore, but  popular  tradition,  describes  hand  power  developed  to 
Auch  an  extent  that  by  a  single  favorable  grip  an  enemy  has 
been  disemboweled. 
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fCifking.  This  wc  distinguish  from  stamping  as  ft  lateral 
mox'etneut  at  nglit  angles  to  it.  It  begins  later.  Is  far  more 
common,  and  lasts  through  life.  In  most  children  the  move- 
ment is  front,  but  in  some  the  stroke  is  backwanlH  with  the 
heel  when  it  is  more  downward.  The  front  stroke  must  dis- 
crimiiiate  very  carefully  if  the  foot  is  unarmed  with  a  shoe 
where  the  blow  is  applied,  for  if  it  were  a  hard  place  in  the 
Etntagonist's  body  the  agent  suffers  more  than  the  patient. 
Hence,  the  abdomen  or  the  posteriors  are  common  points  of 
atWck.  the  latter  particnlarly  permits  the  infliction  of  greater 
force  and  the  blow  has  less  danger.  With  shoes  or  boots  any 
part  of  the  body  can  be  attacked,  and  the  injttry  and  dunger 
IS  far  greater.  Some  oriental  forms  of  wrestling  might  be  de- 
scribed as  almost  solely  made  up  of  tripping  and  kicking,  where 
the  arms  and  hands  have  nothing  to  do.  I  once  saw  two  boys 
6ght  solely  by  trying  to  scratch  with  the  feel.  Heavy  foot 
gear  makes  this  expre-wiion  of  anger  almost  approximate  in 
prominence  that  which  it  holds  among  some  of  the  ungulata. 
One  object  is  here  often  to  overthrow  the  adversary  and  is 
peculiar  perhaps  to  bipeds,  who  have  assumed  the  erect  po&itiou 
and  for  whom  balancing  upon  a  fe^v  square  inches  of  foot  sur- 
face with  the  center  of  gravity  so  high  above,  is  quite  a  feat  of 
equilibrium,  and  makes  a  fall  often  dangerous  and  an  upright 
position  always  a  little  precarious.  The  usual  strong  forward 
kick  as,  e.  g.,  in  football,  and  which  is  susceptible  of  a  good 
deal  of  culture,  is  a  mode  of  aggression  which  must  have  been 
originated  however  distinctly  after  the  erect  position  had  given 
the  posterior  limbs  their  strength  and  weight.  It,  like  many 
other  primitive  modes  of  anger,  has  an  extremely  rich  symtwlic 
and  metaphorical  philology. 

Hugging.  Sinking  and  Throwing.  Young  children  often 
vent  anger  by  hugging,  and  it  is  especially  common  among 
girls.  The  offending  person  or  even  animal  ij»  thus  punished. 
As  an  aggressive  method,  this  movement  may  become  very  ef- 
fective and  makes  for  strangling,  the  compression  of  crushing, 
and  bones,  joints  and  tendons  may  sutler  thus. 

Auger,  however,  is  essentially  repulsive  and  the  gesture  of 
pushing  away  is  more  common.  From  the  latter,  it  would 
seem  from  such  data  as  are  at  hand,  striking  evolved.  The 
6rst  blow  in  Infants  is  a  literally  repulsive  or  standing  off  gest- 
ure. Although  animals  kick,  butt,  and  strike  with  paws,  etc., 
man  might  almost  be  called  in  a  peculiar  sense,  the  striking 
animal.  His  blows,  although  at  first,  perhaps,  scratching 
movements,  and  at  any  rale  more  likely  to  be  from  above  down- 
ward, change  later  into  slaps,  and  la.st  of  all  comes  the  straight 
out  blow  with  the  fist.  This  can,  as  pugilism  shows,  be  made 
exceedingly  effective  with  the  unarmed  band.     The  skill  and 
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dexterity  in  choosing  the  place  and  time  of  a  blow,  throwing 
the  whole  momentum  of  the  body  into  It,  to  say  nothing  of 
foreseeing  and  warding  off  the  blows  of  the  adversary,  make 
the  development  of  this  vcr>'  human  mode  of  attack  susceptible 
of  great  perfection,  and  constitute  the  chnim  of  Mugging  mid 
mauling  contests  according  to  fixed  rules,  which  eliminate  forms 
of  onslaught  phyletically  lower. 

With  the  use  of  weapons  began  s  new  era.  Even  a  stoneor 
stick  gives  greatly  increased  efficiency  and  adds  to  the  danger. 
Clubs,  axes,  spears,  and  a  great  variety  of  savage  implements 
of  warfare  enhance  many  fold  the  dangers  of  conflicts  sod  have 
prompted  the  invention  of  shields  and  other  defensive  and  pro- 
tective im]»lements.  It  would  seem  from  our  knowledge  of 
apes  to  be  well  established  that  they  cau  use  clubs  and  stones 
at  least  for  certain  puriiose.<,  but  it  is  doubtful  if  these  have 
ever  been  a  I'aclor  in  their  combats. 

Throwing  introduces  yet  another  development  from  the 
striking  out  blow.  A  missile  is  propelled  far  beyond  the  reach 
of  the  body,  and  bows,  guus,  etc. ,  have  made  this  the  most 
effective,  as  it  is  the  last,  mode  of  offensive  warfare. 

We  have  space  for  but  a  few  cases. 

I.  M.  t'ils  of  auger  are  plain  in  a  child  7  montbi.  She  botds  bcr 
breath  a  moment,  seems  cxpcctanl,  Krow*  icd  hi  ibe  forehead  and 
checks,  straighten*  out  «lit(  tnd  rigi<t.  tremble*,  chokes,  and  lauKha 
merrily. 

7.  M..  8  months.  Throws  himsctf  on  hi*  back,  lies  rigid  end  still, 
bat  yellB  nt  the  lop  of  his  voice, 

3.  M.,  ij  months,  SlrilccH  bimtieH  Mmgely  in  the  face,  pound! 
hia  beod  but  never  any  one  else,  tpits  at  un  nnd  cries  "  Co  way." 

4.  M.,  3,  Was  set  down  hard  on  n  chaii  (or  ditobcyliig.  He  grew 
pale,  IhCB  red,  sweat  prolutcly,  made  months  as  though  Iryiug  to 
talk,  but  bis  teeth  chattered.  I  only  saw  this  once  and  nm  sure  it 
bai  not  occurred  within  the  past  fifteen  mouths. 

J.  F..  36.  A  boy  of  3  began  to  bite  when  iu  a  temper.  He  slwayi 
bitcB  and  kicks,  throws  anvthing  sad  flushes. 

6.  P.,  »i.  A  3  year  oltl  girl  o(  violent  temper,  once  punished  by 
being  kept  home  from  a  ride,  broke  out  in  sobs  that  appeared  uncou. 
trollable.  Suddenly  sbe  stopped  short  and  calmly  asked  if  papa  wu 
in.  Being  told  no,  and  renlidng  that  there  was  no  possible  restraint 
from  that  quarter,  she  resumed  uer  sobs 

7.  Bog.,  P.,  41.  I  know  D  boy  of  from  3  to  j  who  had  mnrlced  re- 
laxAtioo  of  all  the  snhiiictci  muscles  when  angry. 

8.  F.,  41.  A  delicate  boy  from  3  to  ;,  when  angry,  flushes  all  over 
bis  (ace.  neck  and  car*.  .\n£er  no  completely  absorbs  bitn  that  once 
be  was  undresaeil  during  a  mad  spelt  and  did  not  know  it. 

9.  F.,  4.  Prayed  one  night  for  the  hired  men.  The  next  day  one 
of  them,  a  disagrecnbtc  tobacco  user,  kissed  her;  that  night  she  prayed 
onctloualy,  "Cod  bless  p«pa,  mamma,  etc..  but  dear  Cod,  damn 
Mr. -■• 

10.  M.,  4.  In  a  tctnpest  of  sudden  anger  strlkesany  onein  the  face 
with  all  hia  might.  This  be  used  to  do  when  he  was  •  year  old.  but 
in  a  moment  be  wanted  to  kiss. 

II.  Papa  told  M.  to  sit  down.     It  was  his  evening  play  hour.    He 
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drew  himicir  up,  looked  hi*  (ftthcr  full  In  the  (nee  and  Hid"7au 
ilaMboppcr"  three  tinies,  nnd  tfaeo  obeyeil. 

11.  M.,  4.  In  «  pouioD  bR(  a  blind  rage,  h*»  Ihrovrn  (orks  aud 
kDiTcti  at  people,  brolccn  dliiiier  pistes  and  Kla«(,  etc. 

']■  ^-  S-  '*  nsuollj'  bubbling  ovvrwitn  fun,  but  wfa«D  CToaoed, 
rales  the  houiehoM,  which  ha>  a  terror  of  lier  tantrunia.  She  acmiiu, 
tolls  on  the  floor,  slick*  out  her  loiiKiie,  inrn*  up  her  now,  and  take* 
It  out  in  iiiukiiif;  tip  all  manner  of  horiiii  Eiice». 

U-  Eng.,  I-.,  J8,  Children  I  have  obscn-ed  stand  perfectly  at '11, 
open  the  mouth  wide,  and  hcKiii  10  i.^icam.  Later  they  danc«  wildly, 
binii'ltiih  tlic  arms  and  hit  iiiiyljudy.  Olhcm  lie  on  the  floor  and  roll, 
ponud  their  beads,  roar,  »il  and  rock;  others  bite  and  scratch;  tearv 
arc  a  «ign  that  the  rcpciittiut  mood  hnn  begun  to  react. 

ij.  P.,  19,  Some  children  I  have  iiecn  turn  white  or  red,  howl, 
atrikc  blindly.  Boys  control  their  feelings  far  less.  A  little  boj  lay 
in  the  mud  and  scic^mcd  because  I  would  not  huy  him  caudy.  I  had 
lo  pick  hini  up  and  carry  him  home  ycllin)(. 

16.  F.,  ji.  A  little  girl  in  a  pet  first  se«nis  pleased  with  beraelf 
and  looks  to  her  companion*  for  admiration.  She  shake*  herselt,  set- 
tle* into  Htotid  tulks,  which  sometimes  last  two  days,  then  erica,  rc- 
IcnlB,  and  ia  «xtra  good. 

17.  Two  little  boy*  were  »cl  down  to  write,  hut  there  wa«  only  one 
pencil,  which  wa*  given  to  the  elder.  The  yonii)tct  flushed,  flashed, 
nud  as  id  "  Do  you  fink  I  can  write  vid  uiy  dagm  like  God? " 

18.  P,,  31.  A  little  girl  coitMitnlionntly  obsiinnte,  when  in  a  tem- 
per would  grow  ted  aa  a  turkey  cock  «l>o«t  («ce  and  neck,  which 
would  seem  lo  swell  with  anger.  Her  eyes  filled  with  tears,  but  abe 
never  cried.  She  readily  uked  forgiveness  and  never  bore  ill  will. 
When  people  arc  slow,  she  wrigKlea,  writhes,  bites  her  lips,  analchea 
your  work,  and  wants  to  do  it  herMlf, 

19.  A  girl  of  6,  who  has  ambition  as  her  mling  passion,  is  most 
enraged  ny  her  jealousy.  If  she  is  excelled  in  writing,  she  will  try 
toapooge  out  the  work  of  others,  and  to  scratch  them,  lie  down  in  the 
grass  aod  kick  and  cry,  ticcAutethc  cannot  jump  as  high  as  her  mates, 

aa.  M.,  38.  My  temper  was  sc  diciKlful  that  I  dianot  mind  what 
it  CD«1,  it  must  have  way.  As  a  child  I  would  scream,  kick,  rn«h  at 
things  and  throw  object*  in  the  fire  or  out  of  doors,  if  my  plau*  were 
frusiiaied.  To  put  me  to  bed  disturbed  the  whole  house,  so  that  my 
nurse  usually  earc  way  to  me.  Every  uoint  I  scored  made  me  worvc, 
1  was  often  wild  and  utterly  un reason nlilc. 

31.  f.,  J9.  A  sweet  little  K>rl  of  6  I  know  has  outbreaks  of  pa*- 
aiou.  that  seem  lo  pass  beyond  control,  when  the  stands  and  howls 
qnite  unconscious  of  everything.  When  it  i*  nil  over  the  often  can- 
not recall  the  cause  of  her  tenijicr.  The  only  thing  that  helped  her 
was  diversion  or  some  soothing  action,  like  stroking  her  hand.  nHien 
it  i*  all  over  she  iccm*  10  have  fon;otIeD  hoth  it  and  the  canae. 

n.  v.,  sS.  When  1  am  inwardly  impelled  to  say  nnplcnsant  things 
to  people,  I  tremble,  am  short  of  brcnih.  niy  teeth  chatter,  and  often 
hare  a  pnin  in  my  stomach,  which  cauticf  sudden  diacihtra. 

3j.  M.,  tS.  When  angrv  for  sometime  I  twitch  painfully  in  the 
palm  of  my  left  hand  and  also  in  the  veins  of  my  left  wrist.  In  both 
these  insiances  the  pRin  i*  very  much  like  the  shock  from  n  strong 
battery.  IlMcmsasif  the  bloor!  was  trying  to  ^et  out  of  the  small 
TCsscls  causing  them  to  stretcb  and  snap  back  with  violence. 

14.  Hng.,  v..  rj.  I  know  a  child  who  has  fearful  fit*  of  temper, 
afler  which  a  rash  breaks  out  all  over  her  body.  Once  she  rutacd 
into  n  tub  of  cold  water  with  all  her  clothes  on. 

15.  1-'.,  19.    When  angry  with  the  cat  I  used  to  squeeie  it  tight, 
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pull  iu  tall,  stTolic  ll  the  wrong  W4y.  put  tay  finger  In  it*  tye.  unci 
through  childhood  lay  nagfc  gcnerslly  vented  iUeH  by  hagipiit; 

36.  P..  31.  I  tiicrallvboil.  ThCHuifrier  I  ani,  the  more  comprotcd 
anil  internnl  U  gcti  Aod  the  more  flleul  1  become.  If  I  siicak,  t  cry. 
My  intellect  it  confused  or  rather  does  not  more  nader  ttie  preniure 
put  npOD  it.  H  1  thoroughly  Rtart  ciytnK,  the  tit  wcarx  it*cH  out, 
hut  if  the  c«Liiie  rccitiire*  nclioti.  I  cdh  stop  crying.  The  effort  to  ilc. 
liberate  MtB  my  niiiid  ftyioK' 

37.  P.,  13.  When  I  nm  nngry  I  feel  oi  if  «  demon  wax  inside  roe 
tearing  me  to  pieces,  and  if  it  tiiust  come  out  liefon-  I  rnii  be  hnppy. 
Commooly  it  is  vented  in  vicious  little  speoches,  and  deed*,  nimi-il  not 
piaittciilRrly  nl  the  ohjcct  which  caoseil  il.  but  al  cTcry  one  and  crcry- 
thlDg.  I  take  a  aort  of  pleating  mlaery  in  contemplating  the  pain  I 
inSict. 

iS.  P.,  39.  Some  children  arc  white  with  rage,  but  more  are  erini- 
aon.  Tbcy  ^loch.  bite,  acrnich,  nuil  Htillcii  themaclTes.  One  little 
girl  i*  »o  rigid  that  «hc  can  he  picked  up  by  her  waistband,  and  lield 
perfectly  borirontal  in  the  sir.  The  inlky  kind  that  hold  temper  ia 
the  worst. 

49,  M.,  3J.  Symptoms  of  anKer  a*  I  haw  seen  them  Bu^getl  the 
etymology  of  the  word,  which  mcnUKComprcaiionot  the  iiecK, *tiiiii}t- 
llng,  etc.  This  expresacB  my  ex|ierience  of  it  better  than  the  w(>r<U. 
spleen,  vrxtttion,  ire,  wrath,  rage,  resentment,  malice,  bate,  indigna- 
tion or  any  olhera. 

30.  I  know  people  irbo  change  color,  contort  the  face  and  even 
body.  The  haadsclench,  the  muscles  stiffen,  the  eyes  fiush  and  Same, 
the  voice  chuiijics  its  pilch,  time  and  ((uatity.  Some  strut  and  other 
children  dance,  fall,  butt,  etc. 

III.    Anobr  at  Ikanimatb  and  Inskntibkt  Objects. 

Vknts. 

Ever>'  one  is  familiar  witb  tbe  dispositioii  to  kidc  tbe  stone 
•giiinitt  which  one  iiiadvciteiitly  ttliibbed  a  toe.  to  i>ouii(i  or 
even  kick  a  door  against  which  wc  have  hit  the  head  bclwcett 
our  groping  bands  in  the  dark,  and  our  returns  abound  iu  ca.ses 
of  pens  angrily  broken  because  they  would  not  write,  brushes 
fliid  pencils  thrown  that  did  not  work  well,  buttonholes  and 
clothes  torn,  mirrors  smashed.  >lHtM  broken,  iiaper  cnishcd, 
toys  destroyed,  knives,  shoes,  books  thrown  or  injured,  etc. 
These  viuleul  reactions  by  which  often  the  individual  is  hini-self 
injured,  and  in  several  cases  seriously,  occur  not  only  in  chil- 
dren but  iu  adult  and  cultivated  men  and  women.  A  man 
finding  that  Ihe  blus»oins  of  a  favorite  and  much  nurtured  pear 
tree  were  blasted  for  the  third  liiue,  hacked  it  and  barked  it  in 
a  fit  of  rage,  until  it  had  to  Ije  cat  down.  A  man  of  over  forty 
fell  over  a  roll  of  b.irbcd  wire  at  night,  and  tbe  next  day  threw 
the  whole  into  a  bonfire  and  duniped  it  in  a  fish  pond  with 
much  satisfaction.  A  farmer  laying  a  Mone  wall  found  the 
stones  so  round  and  smooth,  that  they  slipped  down  several 
times,  and  in  a  fit  of  anger,  as  he  sayi^,  and  not  to  split  them 
into  better  shapes,  he  mauled  them  till  he  was  tired  wiih  a 
sledge  hammer.     In  one  case  described  at  length,  a  young  car- 
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penter  injured  many  times  and  even  spoiled  his  own  expensive 
tools,  because  he  wan  so  chimsy  nnd  inexpert  that  tbcy  would 
not  work  right;  and  the  destruction  of  one's  own  or  others" 
property  by  this  impulse  is  frenuenlly  recorded.  A  few  coses 
are  appended. 

I.  P.,  ao.  WhcD  A  door  will  not  nuy  latched,  my  little  brother  of 
6  bann  it  very  bard  xevcrni  tJuici.  ■omctimes  ktclc*.  itrikn,  and  even 
butu  It. 

3.  v..  19.  Boy  of  4  grew  often  angry  "i>'>  ^^*  blocki,  kicked  and 
threw  them,  saying  every  time  "Take  that  and  that." 

3.  M.,  19.  I  «nc<  Ml  on  n  tnrKc  ttoa«  and  burt  RiyKlf  biidly  aud 
vowed  I  woald  sinaah  (bat  Atoac  souteliine.  Sonic  wcrk»  pa*scil  be* 
fore  I  ^01  a  atone  hammer,  broke  it  to  piece*,  and  threw  tbc  fTogmeBtS 
ill  n  lire. 

4.  U..  15.  If  when  cracking  nut*  or  driving  a  nail.  I  burt  my 
finger,  I  am  so  mad  I  have  to  smaah  something  ioNtaatly  nlib  the 
hammer.  Once  my  boot,  which  bad  been  wet  over  night,  wan  ao  Ktifl 
In  Ibe  niorniug  I  COQld  not  get  ft  00.  In  TSgc  I  pounded  it  well  with 
my  hammer. 

5.  M..  9.  Pinched  hi*  finger  in  the  door.  Cried  a  white,  ibea 
■topped and  kicked  tbc door,  burt  his  foot,  cried  ngai a,  kicked  it  again 
leM  iDlenaely,  scolded  it  and  dared  it  to  hurt  him  again. 

6.  F.,  10.  My  brother  M.,  5,  became  angry  witb  bi*  drum  and 
broke  it  into  pieces.  He  [ell  on  hia  rubber  tkatea  aged  7  and  t>Tok.C 
them  both. 

;.  v.,  iS.  I  have  vented  anger  on  Dcarly  all  my  toy*,  and  conld 
not  keep  ihent  long  if  they  were  deittriictilile,  When  angry  I  odcB 
drum  with  my  Qneen,  tapmvfeet  or  if  aluue  pound  and  stamp  around. 

8.  P.,  16.  If  1  caouot  play  my  cicrcises  right,  1  pound  the  keys. 
If  my  sum*  go  wrong,  I  throw  ami  ■omeluiU'S  Itrcalt  iiiy«lat*.  I  have 
torn  books,  cloth  that  1  could  not  cut  right,  mqU  sma*bed  wood  and 
tomctiiiies  ban^  the  loola  in  ihe  minunl  training  room. 

9.  M.,  17.  Wheu  I  could  not  learn  soiiieihiug  in  my  le««oo«.  I 
Btcd  to  sling  the  book  across  the  room.  My  toys  have  suf^red  a  good 
d«a]. 

10.  A  hoy  of  8  cnt  biniRcH  with  a  knife,  threw  It  in  rage  agalott  a 
■tone,  and  finally  broke  it  witb  another. 

I I.  A  boy  of  4  hit*  every  large  object  against  which  he  hnrti  hini- 
Mlf,  and  throw*  all  imaller  ones. 

13.  M.,  38.  A*  a  boy  if  I  spoiled  what  I  wa^  whittling,  1  would 
throw  or  smash  it  if  1  could. 

11.  M.,  iS.  When  I  used  lo  bump  my  bead,  I  wished  with  all  my 
»ouI  that  I  could  make  the  thing  I  hit  suffer  for  it. 

i,|.  P.,  19.  ^Hien  angrf  I  used  to  kick  rocking  chairs.  ThI*  made 
them  rock  and  this  made  me  more  an^ry,  becansc  tbey  seemed  alirc. 

Such  things  are  often  done  with  a  kind  of  lurking,  nascent 
self  pity,  sometimes  with  a  trace  of  self  coutcmpt.  but  more 
often  with  a  bottom  feeling  of  the  humorous  absurdity  of  it  all. 
Where  pain  is  caused,  such  reactions  serve  as  a  vent,  but  oil 
the  whole  we  seem  to  have  here  a  momentary  lapse  back  to  a 
primitive  animistic  stage  of  psychic  evolution  in  which  the 
distinction  between  the  things  that  have  life  and  feeling  and 
those  that  lack  both  was  not  established.  At  any  rate  our  or- 
t^ism  acts  as  if  the  offending  bnck,  stubble  or  tool  wascapable 
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of  reeling  the  effect  of  our  rcseatnieiit.  This  very  strange 
group  of  phenomena  can  only  be  partially  explained  by  urging 
tbat  most  causes  of  pain  arc  snimatc  objects,  aud  tliat  it  is  a 
second  thought  or  long  circuit  reflection  that  doea  not  have 
time  to  act,  that  this  particular  cause  is  lifeless;  while  the  pre- 
ponderance of  the  direct  %'eut  upon  the  object,  as  well  as  in- 
trospection in  such  cases,  shows  that  it  isuol  a  case  of  stimulus 
and  undirected  reaction. 

Vhits,  Besi<Ies  the  direct  action  upon  the  cause  of  the  of- 
fence, very  many  indirect  ways  of  working  off  anger  are  com- 
mon, and  thi»  i.s  often  the  beginning  of  control. 

:.  M.,  14.  BitioK  mr  Hpi  until  Ih«y  ache  and  bleed  it  for  more 
eUcctive  A*  t  rcalntint  for  nic  than  the  puerile  methcxl  of  couiitiug 
tCD.  Miiaic  helps  me  ant)  if  I  can  get  at  a  piano,  I  can  play  oH  tny 
rage.  My  nunt  Kaiia  off  her  temper,  and  a  couiin  alway*  play*  Schu- 
uibod'*  bchluinnierlied,  lo  Ihnt  wtien  we  hear  that  wc  know  she  is 
ungry,  but  will  looo  be  plea»Hut.  II  a  piano  it  not  at  hanil,  abe  nuf- 
(er»  ({Teatly. 

i.  t>.,  Onoe  1  was  so  angry  that  I  could  not  deep  until  I  got  up, 
wrole  tbe  person  n  ino«t  riotciit  letter,  ventiiiK  all  my  roKe,  and  then 
tearing  it  up  in  tlie  middle  of  the  night.  Thea  I  •rcnt  back  to  bed 
aad  Blepi  svcetly.  Glrli,  I  think,  are  more  annry.  siav  ho  lonj^t-r.  and 
do  not  (orKiv*  an  injury  aa  tooa  as  buya.  Thia  ia  particularly  true  of 
girU  ftoni  11  to  15. 

y  P..  14.  I  am  reputed  good  tempered,  bat  thi*  !■  fntnc,  for  I  can 
(uue  and  iceUic  within,  when  outwardly  I  am  perfectly  calm.  I  have 
a  babit  of  giving  inner  vput  to  my  anger  by  thinking  cutting  rcmnrku; 
this  relieves  me,  while  the  ob)ccl  of  my  indignation  never  luspcctii  It. 

4.  P..  31.  When  my  (eelliias  are  iujureil,  1  linve  now  learned  to 
be  able  to  turn  aiide  to  aomelning  elie.  I  cannot  always  do  it,  but 
this  checks  most  ouibicaki.     I  can  often  hold  my»clf  to  my  studr. 

3.  M.,  jti.  A  cultivated  lady  of  35.  wife  of  a  well-known  univer- 
aily  professor,  is  sometimes  so  angry  that  «hF  goes  into  the  back  *hod 
and  chops  wood  furiously,  and  says  I  bat  something  far  worae  would 
happen  if  she  was  denied  this  vent, 

6.  P..  ly  When  angry  I  used  to  pick  up  atones  and  throw  them 
at  MiiiiethiiighRrd.  The  throwing  relieved  me  some,  but  if  they  broka, 
the  relief  was  much  greater. 

7.  1'.,  9.  Vents  anger  upon  her  but  and  particularly  her  coat.  Haa 
sometimes  broken  things  on  the  toble  in  a  pet,  and  in  her  tantrumn  is 
liable  to  aeizc  almost  anything  Anywhere. 

8.  F.,  19.  My  youngest  iister  gets  maddest  if  she  cannot  find 
things.  She  always  pounds  something,  tier  molto  seem*  to  be  "  Found 
if  not  found." 

9.  P.,  17.  When  I  have  been  very  angry  1  have  just  stood  and 
pinched  myself  nod  bit  my  finger  until  I  acteamed.  I  uied  to  want 
to  tear  somcthfng. 

to.  P.J  16.  When  I  am  very  angry  or  feel  it  coming  on,  I  wBDt  to 
ma  to  a  particular  place  and  pound  tbe  tin  gutter*  for  relief. 

II.  M.,  to.  U>ed  always  if  possible  to  rent  bis  anger  ujion  atones; 
P.,  7,  on  doort;   M.,  11,  on  bees. 

i>.  P..  18.  My  anger  i*  Kenerally  vented  on  my  clothes.  I  go  Up 
stairs  into  my  room  and  sling  them  around  and  sometimes  dance  on 
them. 

J3.    American;  Adult;  Pemale.    When  violently  angry  would  grind 
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bar  teeth,  walk  back  and  forth  between  two  rooms  so  as  to  oUm  the 
door.  SomallmcafbG  would  take  ft  pillow  niidoliskc  it  until  exbAU»ictl. 

14.  I  always  UMd  to  fly  to  the  piano,  or  get  ni)'  pet  kitten  to  com- 
fort me  when  [  lound  mjr  temper  ritjii);. 

15.  M.,  36.     I  know  a  woinnu  with  s  bad  tcmporwbo  wlwn  vxaa> 

E crated  plaj'-i  llie  piano  or  sings  to  heivelf,  which  latter  is  conHdered 
y  her  (rieads  ai  a  danger  sigual. 
i&.  v..  iS.  When  I  wBingirlandgoianxiy.  I  uicd  to  iihakc  my  hair 
all  over  inv  (ace  uiid  make  wry  faces.  It  vm  vcrj*  enay  for  inc  to  speak, 
out  and  (ell  very  disoKrecnble  truth*.  When  trvinK  hard  uot  10  iilk, 
I  play  scales:  and  when  very  migry,  octave*.  To  rcprcoa  rag«  uukoa 
it  far  worse  than  to  hluri  it  out. 

17.  I  know  a  child  wbo  alway*  relieves  her  ill  temper  by  kicking  a 
particular  [lOil.     Hi-r  cye«  nrc  hn1(  iliut  and  nitcrwards  sbr  ahakes. 

18.  \  nervou*  iHjy  of  8  several  times  a  day  gets  no  aiiKry  he  throw* 
blmsclf  on  the  ground  and  acreama  as  i(  he  were  being  killed.  He  is 
l^uiDV  thin  and  I  think  hit  temper  will  wear  him  out- 

19  P.,  17.  For  three  yenrs  I  bad  a  pupil.  Dice  in  many  ways,  bal 
addicted  ■ometimcs  to  say  things  (luictly  that  ncnrly  drove  me  mad. 
I  always  rc^iralued  uiyftcH.  but  once  (ou'inl  thai  I  had  broken  a  new 
pencil  that  1  bad  in  luy  bam!  short  oil  in  my  efforts  to  control. 

to.  M.,  37.  When  slightly  angrjr  I  cju  best  let  off  my  feclinga 
barmlcjsly  by  swearing.  If  madder  I  (eel  like  knocking  out  part  of 
my  wrath,  and  make  awful  vowa  of  vengeaucc  which  I  do  not  ]{v« 
Up  to. 

II.  F,,  33.  I  can  now  gcuerally  control  my  naturally  strong  tem- 
per. [  think  volunieti.  but  say  nothing.  It  would  he  a  luxury  to  wr«ak 
myself  upon  expression,  but  I  refrain  from  prudential  reasons.  I 
know  people  would  pay  me  hack.  I  try  to  feel  benevolently  tOW«rdl 
all,  to  make  aIlo<rauc«8  when  t  feel  iiijustice,  to  switch  oB  luy  anger 
into  a  atwt  of  philosophical  indifference.  Sometimes  I  get  relief 
hy  working  it  off  in  na  imni^inary  scene  with  the  offender.  My  op- 
ponent taya  severe  things  and  I  answer  «til1  luore  severely,  but  always 
go  off  complete  victor.  Tbia  appeases  tm^k,  although  1  inwardly  laugh 
at  and  despise  myself,  while  giving  tbis  tfiumpbant  scene.  I  have 
invented  an  instrument  of  s1i);bt  torture  which  I  apply  to  myself,  h'Ut 
which  I  shall  not  tell.  It  hat  helped  me  much.  A  plain  two  lainute 
talk  once  by  my  older  brother  helped  me. 

13.  P.,  44.  I  ^ct  some  relief  occasionally  by  prancing  about  and 
ejaculating,  especially  if  my  heart  tbumpa  and  my  head  aches  too 
much.  Somclimcs  I  write  a  Iciterorcvcn  an  easayon  the  subject,  and 
theu  pnt  It  into  Ibe  wanic  paper  basket,  and  (t  ba«  served  it*  puipoae 
of  giving  outward  expression  to  inner  wrath.  If  all  an^cr  has  to  be 
checked  and  I  have  to  attend  toconvcniionality.  I  sometimea  have  one 
of  my  fainting  spells. 

A  msn  I  know  saws  and  chops  wood  in  the  celinr,  sonie 
pound  stones,  cbildreii  break  toys,  pincb  themselves  pound 
their  own  heads,  bile  their  (ingeni,  one  child  jumps  into  cold 
water,  some  tear  their  clothes,  one  must  tear  something,  any- 
thing,  one  pounds  the  gutter  pipe,  another  shakes  a  pillow, 
one  bites  a  coin,  several  play  the  piano,  one  kicks  a  past,  one 
pulls  her  hair  over  her  face,  some  sinR.  take  it  out  in  imagining 
extreme  retaliations,  in  inventing  infttnimenis  of  torture,  in 
imaginary  dialogues,  fights,  or  other  scenes  in  which  the  oppo- 
nent isput  at  a  great  disadvantage.    Profanity  is  a  very  common 
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vent,  and  raaay  people  have  curious  fomut  of  expression,  some 
comic,  while  in  others  it  is  simply  round.  h'>ncst  swearing 
never  heard  at  auy  other  time.  Scathing  remnrka  are  shouted, 
whimpered,  ur  perhaps  mcrirly  thought.  Some  mutter,  others 
walk  it  oS.  etc.  This  varies  all  the  way  from  slight  diverj^nce 
from  the  object  to  something  counecied  with  it  by  some  law  of 
association  or  even  utterly  unrcUted  to  almost  inversion,  as 
where  exces&ive  kiudnessor  politeness  to  the  enemy  is  the  only 
efTect  observed.  In  swme  caiws  certain  automalic  movements 
like  tapping,  rocking,  etc.,  .sewer  off  the  tension  hanulessly. 
Ju.vt  how  far  the  i>ent-np  energy  of  anger  can  be  metamor- 
phosed from  malignant  to  benignant  work  is  an  interesting  and 
practical  problem  fur  jw^ugogy,  as  well  as  for  psychology.  If 
education  could  Iransmnte  and  utilize  for  good  this  great  power, 
turning  the  wrath  of  man  to  praise,  a  great  ser\-icc  wiiuld  be 
dune.  Tbe  fact  that  !U)mc  vents  tend  to  become  stereotyped 
and  almost  like  a  kind  of  ritual  of  rage  suggests  much  plas- 
ticity, while  the  general  fact  that  plenty  of  exercise  and  work, 
physical  or  even  mental,  prondcd  it  be  not  excessive,  directly 
tends  to  lessen  irascibility  is  full  of  suggestion  in  this  le^pect. 

Vcnl»  are'  resultants  of  two  impulses  more  or  less  contradic- 
tor}', one  to  react  directly  against  the  offending  object  and  the 
other  to  struggle  to  inhibit  thit>.  lenctiun.  The  conseciuence  is 
increased  paycho-pbysic  tension  and  diversion  to  another  point 
iif  escape,  as  a  horse  paws  if  it  cannot  go.  Complete  conirol 
would  not  be  suppression,  but  arrest  of  all  forms  of  expression 
for  the  rising  pressure.  Allbut  thinks  that  what  he  calls  tetf 
sio«,  somewhat  in  this  sense,  is  one  of  the  chief  psychometric 
criterions  by  which  to  measure  both  sanity  and  brain  power. 
To  check  all  vents  of  strong  Indignation  would  t>e,  according 
to  the  current  theories  of  the  physical  basis  of  emotion,  to 
annihilate  it.  for  if  these  are  cuTrect  rage  cannot  exist  without 
at  least  heightened  tonicity  and  blood  pressure,  etc.  These 
latter  then,  if  nccessar)'  concomitants,  are  not  x-enls.  an<l  con- 
trol would  be  conceived  as  re:!iiricting  it  to  thi»e  more  involun- 
tary tensions  and  preventing  overt  acts. 

Change  tcUh  Azt.  While  infants  Kream.  stiffen,  hold  the 
breath,  strike,  scratch  themselves,  chatter,  kick,  sob,  throw, 
roll,  etc.,  age  almost  always  brings  repression  of  these  mani- 
festations and  incn:asc<.l  control.  The  adult,  instead  of  being 
impudent,  may  become  sarcastic;  instead  of  dancing  up  and 
duwn.  may  walk  with  heavy  tre^d  to  and  fn>:  instead  of  shout- 
ing, may  talk  to  himself  and  use  his  tongue  instead  of  fists; 
and  while  peevishness  and  irritability  are  les8,  remorse, 
reason,  reflection,  toleration  of  offencctt  iKcome  dominant.  As 
the  mind  grows  there  is  more  space  for  subjccti\'e  expenditure 
of  energy,  and  to  think  unutterable  things  that  are  not  uttered 
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or  to  put  into  words  the  rising  tide  of  indignation.  It  takes 
longer  for  an  attack  to  reach  its  apex  and  it  subaidett  mure 
grsdually :  the  effects  are  often  leas  in  the  somatic  and 
more  in  the  psychic  sphere ;  while  the  fsct  that  the  home, 
school,  church  and  state  repress  by  their  various  rules 
and  methods  the  grosser  manifestations  of  wrath,  tend  to 
make  it  rise  to  forms  of  cxpressioii  that  are  more  sanctioned 
because  more  refined.  Conscience  in  some  becomes  a  helpful 
deterrent,  which  is  reinforced  by  religion.  Physical  causes  are 
teas  fre(|Uent,  while  a  larger  area  is  exposed  to  psychic  cmases. 
and  while  capacity  for  anger  often  grows  with  strength  and 
years,  its  frequency  is  generally  greatly  diminished.  At  ado- 
lescence it  esi>ecially  becomes  more  inward,  while  a  new  set  of 
causes  becomes  operative.  la  old  age  temper  may  become 
serene  and  sweet,  but  if  otherwise,  anger  grows  impotent  and 
often  contemptible  in  its  manifestations  as  its  characteristic 
expressions  become  more  limited  and  stereot)'ped.  Kfiddle  life 
is  the  period  when,  if  once  thoroughly  aroused,  it  can  Ik:  most 
destructive,  not  only  physically  but  in  the  world  of  worths. 
But  this  is  the  age  of  most  intense  preoccupation,  most 
exhausting  work  for  body  and  mind,  hence  on  the  whole, 
liecause  other  interests  are  so  absorbing,  of  greatest  immunity. 
A  certain  choleric  vein  gives  zest  and  force  to  all  acts,  and 
increased  manifestation  of  temper  is  one  of  the  signs  of  weak 
wills  and  decaying  intellectual  powers. 

t.  M.,  19.  I  uted  to  abBQiloii  myseU  tosoKcr,  but  ftliicetheageof  14 
I  have  lived  in  circunistaaoe*  wbkh  alisolutely  reiiuirc  oelf-conlrol. 
I  have  gtowa  10  philosophize  tnare  belore  letting  go.  ami  can  aouieliiiics 
Stop  long  enough  10  relied  whether  I  ani  really  ricUt  or  wiohk.  Tht 
dorottiuit  tlioui(bt  i>  the  etiect  of  the  acts.  As  a  child  1  nsea  to  feel 
that  I  conld  not  act  or  (qucal  loud  enough,  and  often  wRnled  to  kill 
the  offender.  Temper,  t  think,  first  showB  Itself  in  scti  Rtid  then  in 
word*. 

1.  F..  jt.  A«  ■  child  I  innM  have  been  ■  perfect  apitfirc  and  woald 
fight,  kick  aud  strike  like  n  little  nuimal.  anil  mutt  have  beeo  as  tonl- 
les»  as  t'Qdinc.  Another  little  girl  as  bad  as  I  fongbt  with  me,  and 
irt  >omctimet  tore  each  other's  hair  for  ten  miiitite*.  I  usually  came 
off  with  a  great  deal  of  triuiniili.  Aliout  It.  cliie^y  under  the  influ- 
ence of  ao  older  girl,  I  began  to  unfold  a  little  heart  and  Boul,  and  to 
r«ali(c  that  life  was  a  little  more  than  self-feeling  and  sclf-pleosing, 
when  my  childish  temper  quite  disappeared. 

3.  v..  30.  In  the  morning  before  I  am  fully  awake,  my  temper  is 
aoat  tiekllRh.  J  am  stow,  hut  when  thwarted  and  fully  roused  I  am 
SO  tram  ported  with  rage  that  1  citn  neither  move  nor  speak.  U  I  can 
Rtrike  or  throw  »omething,  mv  feelingi  are  relieved  as  il  a  tfaunder- 
Storm  riearcd  llie  air.  I  en<t  with  pHnaionnte  crying.  Now.  when  I 
am  beginning  to  (eel  these  inner  ■.-onvuUion't,  I  can  cuutrol  them 
better,  and  my  remorse  nftcrwartU  i»  deeper  than  it  was  to  childhood. 

4.  P..  31.  I  find  it  unexpectedly  hard  toanalyie  my  temper.  It  ts 
bad,  and  I  fight  it  constantly.  When  I  feel  myself  Koiiig,  I  have 
forced  mysetl  to  read  of  the  craclfixion  of  Christ.  At  first  I  was 
unmoved,  but  toon  tears  cjime  and  1  wan  all  right.     The  old  feet  ingot 


fisbtiajc  mvMir.  a*  real  ■•  if  with  lUU,  kas  p*M«d  away.  Aa  a  cbild  [ 
iii«d  lo  roll,  to  kick.  aii<I  once  bit  my  tongue.  I  now  talk  into  tDftcU. 
I  atill  have  Ibe  IccHng  that  wc  have  a  ii|[hl  ta  ntniii!  up  •onwtimca 
OD  oat  <i!gnity.  but  *iill  kaow  that  wc*liould  hitv«  more  love  and  trnat 
toward  our  fellow  Ijeiugs,  t  have  a  real  sense  o[  union  wUb  UD*««a 
powera  and  Uj  to  feci  •  oneoeis  with  the  baniBn  race:  and  when  I 
can,  tbia  help*  mc  Kccatly. 

5.  P.  I  have  diligeutly  cultivated  my  natural  bad  temper,  >o  a*  to 
give  it  the  h»ty.  fiery  form  instead  of  the  lalkj  one- 

6.  P.,  31.  I  think  I  take  oSence  quicker,  but  control  it  caaier  than 
when  young.  [  feel  temper  to  be  childish  and  due  to  a  vlow,  weak 
win. 

7.  P.,  at.  My  temper  ba»  cbanpEcd  little  «iDC«  childhood.  Peihapa 
it  WH(  then  quicker  and  for  different  reason*,  but  not  getting  what  t 
wanted  has  always  becD  the  chief  prorocalive. 

S.  _  F.,  31.  I'rom  11  lo  16  my  temper  wa«  so  bad  that  my  mothcT 
waa  is  dtapair.     Now  the  worst  outbreaks  hare  about  ceased. 

g.  M.  Hy  temper  i*  greatly  improved  since  childhood.  I  am  atJU 
qnick  to  wrnth.  bnt  It  doe*  not  last.    SruMll  thiii)^  trouble  me  moat. 

10.  M..  18.  Now  I  can  control  mv  fists,  but  not  my  tooguc.  When 
I  do  make  a  few  remark*,  I  generally  have  the  best  of  it.  father  aaya 
I  shall  have  to  be  knocked  down  a  few  time*  before  I  know  enough  to 
ahut  up. 

It.  M.,  1?.  My  ditpositton  lo  passion  ha*  grown  leaa  because  of  « 
more  favorable  milieu. 

■  3.  F.,  30.  Uy  anger  confession  is  that  when  a  child  I  slammed 
doors.  m»de  faces,  was  impudent ;  while  now  temper  make*  me  irri- 
table and.  alas,  that  I  must  confer  it.  I  soold. 

I  J.  F..  a6.  When  small  I  would  throw  myself  down  ;  later  clench 
my  fists  and  stamp.  Aid  far  belter  tempered  thoii  I  was,  (or  much 
that  otice  aiigere'l  me  does  so  no  more.  I  Itave  gitiiicd  control  over 
words  snd  acts  and  feelings,  and  now  can  foresee  causes  of  anger  and 
thus  avoid  (hem. 

Id.  F.  My  temper  as  a  womau  U  so  changed  from  that  of  child- 
hood that  they  seem  to  belong  to  two  different  beings.  Once  explo- 
sive, I  am  now  more  morbid,  peevish,  sad  irrilablc.  I  believe  it  is 
because  my  life  bo*  been  to  unsuccessful. 

13.  1'.  As  a  child  I  rarely  got  into  a  violent  rage  with  others  of  mjf 
own  age,  and  think  the  leasoo  was  that  I  always  spoke  or  struck  out 
at  once,  aud  thus  relieved  my  fcctint-s  before  they  bail  time  to  gather 
full  force.  With  my  superiors,  however,  feor  kept  my  auger  down 
tintil  it  would  grow  to  an  outburst.  I  always  ran  to  an  empty  room, 
banged  the  door,  raged  and  sobbed  till  I  was  tired  out.  Now.  iiisicad 
of  crying,  I  clench  my  teeth  and  drive  the  nails  into  the  palms ;  mv 
heart  t>rau  so  fast  thai  I  feel  choked  and  my  head  seems  as  though  it 
would  split. 

16.  I*.,  19.  I  am  le4s  passionate  than  when  younger,  because  I  con- 
•Idet  all  sides  aud  rcaliie  how  easily  people  misjadgc:  try  to  be  chari- 
table, and  think  those  with  unplcAsatit  or  selfish  ways  worthier  of  piti> 
than  of  blame.  1  want  to  help  people  struggle  against  tbeii  weak 
Dcrveft,  for  I  have  my  own. 

^B  IV.     Rractiok. 

^V  Wlien   th«  spasm  or  crisis  of  anger  is  passed,  it   leaves 

P  the   system   exhau.sled   in   exact   proportiou   to    the  violence 

I  of  the  attack,   and  inversely  as  tfae  strength  of  the  victim. 

I  Many  are  &int,  cold,  tremble,  feel  weak,  perhaps  drop  down 
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aliDOSt  !□  a  oolUpsc  of  futigue,  and  with  symptoms  of  prostra- 
tion. They  have  headaches,  nausea,  bilious  attacVs,  tears, 
gtijcml  uwnlal  confu-siou,  Teslle(3sne.s.<t,  dcpre-Siuon.  a  atast  of 
growing  old.  perspiration.  Many  of  these  physical  symptoms 
are  direct  reactions  from  an  over-expenditure  of  energy.  There 
arc  often  peculiar  and  individual  sensations,  like  bad  odors, 
tastes,  ringing  in  the  ears,  optical  s>-mptotns,  prickling  and 
twitching,  palpitation. 

The  psychic  reactiotu  most  frequent  are  morti6catioa  of 
having  appeared  at  grcst  disadvantage,  humiliation  for  having 
showed  low  level  and  perhaps  l>esiial  traits,  a  sense  of  sliame 
for  lack  of  control,  poignant  regret,  self  pity,  qualms  of  oon- 
Ki«nc«  for  having  lirokeu  ibrough  resolutions  or  other  form« 
of  restraint,  renewed  resolves  (nr  the  future,  etc. 

In  some  cases,  along  with  this,  and  still  more  rsrely  predom- 
inating over  them,  is  a  plca.sed  .sense  of  exaltation  arising 
largely  from  the  natural  exhilaration  due  to  an  increased  sense 
of  vitality  aod  probably  from  a  sense  that  justice  has  been 
done,  judgment  executed,  ihe  truth  spoken,  the  basis  for  new 
and  better  understanding  laid,  etc.  In  this  ca.<»e  there  is  no 
question  of  regret  or  contrition  unless  for  the  physical  resaUs. 
Here  belong  some  of  those  ca«s  who  profess  to  have  never  felt 
a  sense  of  guilt,  however  strong  the  ombrtrak,  Thi.'t  iu  mme 
cases  is  due  to  the  concurrence  of  emotional  strength  with 
intellectual  weakness,  which  prevents  forever  complete  reaction 
to  a  normal  slate.  Some  souls  tend  to  remain  with  reference 
to  the  offending  cases  where  the  last  wave  of  passion  left  them, 
and  althongh  a  friendship  has  been  broken  forever,  justify 
themselves.  This  occurs  either  where  mental  elasticity  is  less, 
or  the  power  to  cherish  grudges  greater,  than  normal. 

Yet  another  type  rushes  predpilatcly  to  the  opposite  extreme 
of  self  humiliation  and  ab:wenicut.  They  are  abject  in  apolo- 
gies, take  over  mucli  blame  upon  ihem^'elvcs.  make  it  a  virtue 
to  claim  more  than  their  sJiare  of  the  fault,  and  pour  out  their 
souls  in  superlatives  of  confessional  self  imniulation  and  pleas 
for  precipitate  forgivcnevi. 

Another  better  pulsed  iy)>e  >huu5  all  o^teulatious  reversion, 
and  though  peTha|)»  feeling  that  they  have  been  a  bit  brutish  and 
treasuring  the  lej-sons  ot  regret  and  c^-cn  remorse,  from  dispo- 
sition or  conviction,  tle^'e^  ask  pardon  but  quietly  ignore  Ihe 
outbreaks,  are  perhaps  a  little  over  sweet,  but  fceliug  that  least 
said  is  soonest  mended,  glide  hack  without  a  word  to  old  rela- 
tions. Tbi.s  steadier  type  does  not  usually  go  quite  to  extremes 
of  manifesting  temper,  and  this  mode  of  atonement  is  no  doubt 
on  the  whole  sanest  in  some  ca-ies. 

In  some  the  reaction  ischtcSy  moral  and  religious,  and  pra>er 
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and  other  >ipiriiiial  cxercUes,  togetberwitb  thase  of  conscience, 
play  a  protuitient  reactionary  role. 

Sutnc  arc  abk-  to  reset  into  a  sense  of  the  bumor  and  ridicu- 
lousness of  it  all.  IiiMead  of  being  l)e«lial,  vile,  undignified, 
disgraceful  or  unhealthy,  it  is  simply  preposterous  and  absurd; 
and  the  penalties  of  ridicule  and  caricature  self  inflicted  may 
become  luibitunl,  and  very  efficient  as  a  means  of  restraint. 

I.  ItUh.  h'.,  aj.  I  ircmblc  all  over  tomctime*  for  an  hour  when  a 
temjier  fit  It  pttascd. 

I.  P.,  It.    When  it  i«  over,  I  am  cshauited  aad  cold  nud  leirfal. 
y     M,,  i8.     Whrn  rtnctine  (tom  a  bad   aiBd   I  rry.   rcs'ilar   Mb« 

Chokfnf;  mc  all  ov«r.  altlioiigh  teats  are  1es«  plenlital. 

4.  M..  31.  A  Tioleni  oulbrcak  leave*  me  worn  oul  io  body  aud 
■Bind.  I  am  ttTon^  and  hcnitlij',  but  altci  nir  liMt  could  ha<lly  stand, 
and  1  Ml  an  11  I  lia<]  jirowii  older,  siidder  nnu  cbaagcd. 

'5-     v.,  II.     WlicD  tile  pAuioa  U  »pcnt.  then  comci  tbe  weeping  Dt, 
and  tbcn  f[rcat  proiittatinn. 

6,  P..  M.  Alter  I  bAT«  l>roken  out  badly,  I  am  tired  and  restle** 
(or  davs.    My  mind  whirl*  on  it*  own  way  and  take*  in  noibing. 

7.  v.,  41.  After  fl  mad  <ll,  I  am  pale  nnd  (aint,  my  band*  tr«iuble 
•o  tlwi  1  cannot  use  iheiu  and  I  hare  to  sit  or  c\-cn  lie  down  from  *heer 
relaxation. 

5.  P.,  31.  An{;er  lunko  lue  (eel  worn  put  but  pcaecfni.  I  am  often 
frli^htcued  that  I  can  get  so  auKry,  and  often  have  a  dcttodn  beailnche 
later. 

9.  I  am  oaually  lliouf(ht  to  be  good  tempered.  The  icuon  in  that 
it  takcB  the  (otni  of  a  6ort  of  mu<ldlc<l  wictcUedncM,  which  I  can 
tuually  Mve  up  till  ni);bt  aud  fight  out  nionc.  I  am  alwayi  left  weak 
phyiically,  but  nicntnll)'  bcllcr. 

10.  M..  18.  [  onc-F  almost  killed  a  tyrntit  boy  iu  our  nchaol,  who 
bullied,  bat  did  not  feel  half  a*  bad  u»  after  whipping  my  hor*e. 
When  I  had  done  to,  1  would  cry  foiau  hour  with  my  arm*  around  jta 
neck. 

■  '■  F.,  33.  I  know  ■  ^irl  of  13  who  whines,  tcolds  and  is  cross  all 
day  and  the  next  dny  she  ii  abed  with  a  biliout  attack.  These  alnrm 
her,  ajid  she  is  IryiriB  to  control  hemelf. 

II.  F,  When  H  liiiell  ol  ra^c  hod  worn  itself  oul,  t  always  reRected 
that  I  would  be  out  of  (nvor  and  set  no  peiiiiig.  I'ntil  10  1  had  no 
Other  regret  mid  did  not  kuow  It  wn*  wronj{.  I  rciHCinbet  virldly 
when  first  told  it  was  a  fault,  und  when  1  tried  to  stop  I  was  corrected 
by  being  scut  to  a  corner,  and  nobbed  vtolcotly.  I'ew  things  1  ever 
del  were  harder  thou  when  I  iDa<le  mycolf  pick  up  a  book  I  had  flung 
down,  andgo  ou  wilh  the  interrupted  lewon.  I  often  try  novel  read> 
ing  with  success.     .Am  vcrv  sympathetic  with  ill-tempered  people. 

tj.  I'.,  40.  I  rc«ct  by  feeling  that  I  Iibvc  been  »  brute,  try  to  meet 
my  enemy  as  if  nothing  had  happened,  think  it  rnrcty  wise  to  apolo- 
gise, on  the  principle  "  leait  saiil,  sooocsi  niended," 

14.  v.,  17.  1  am  generally  very  contrite  niid  want  to  make  up  by 
taking  more  of  my  share  of  the  fault,  aud  find  that  sometimes  prayer 
helps. 

15.  v.,  II.  .MthouKh  in  anger  I  feel  very  bitter  and  lull  ol  bura- 
Ing  bale  toward  all  mankind,  my  rvitctiou  Is  intense  remorse,  though  1 
never  speak  of  it. 

t6.  P..  36.  My  feeling  aftcfwanl  i*  a  niiKcry  loo  great  to  upeak  of 
or  eeen  write.  I  know  it  a  moM  dreaillut  sin.  and  temone  i)  deeper 
in  proportion  aa  the  object  was  dearly  loved. 
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17.  P..  34.  When  I  ETve  wmy  to  uncalled  for  or  loogchcrUfaerf  an> 
gcr,  I  feci  sore  aud  ingry  at  myMll.  Alie-rwurdt  rcsluJui;  how  horrid  I 
am  BDil  liow  much  »wcelci  other*  mre.  t  taielir,  however,  think  mocb 
about  anger  aflet  it  is  nil  over. 

iS.  H..  to.  My  rrnction  is  nhiimc.  oceloK  the  other  *idc.  difficulty 
in  •pcflklDg  to  the  penon  in  a  aatural  tou«  of  voiev.  rttUzin^  bow 
•inari  tbe  cause  was  am!  feel  that  I  have  heco  a  great  silty.  It  make* 
i&e  wretched  that  I  caiiiiol  take  ttiiiiKi'  more  calmly. 

■  9.  P.,  19.  It  in  far  harder  10  cxprctii  contritiou  in  words  tliaa  in 
acta,  and  yet  if  others  do  tiot  apologiic.  my  liking  for  them  coola  ia 
apite  of  myself. 

XI.  v..  18.  A  alorui  that  has  long  auiouldcrvd  in  me  mgca  on  often 
for  a  loDg  lime,  cBpecially  if  my  aister.  uaunlly  iucaosc,  is  tborougtaly 
and  at  once  subdued.  I  feel  humiliated  in  my  own  cycsbccauae  I 
have  failed  in  what  1  have  moat  desired,  namely,  control. 

II.  P.,  38.  I  eaiilr  forget  causes  of  anger,  but  never  the  feeling, 
and  my  constant  dread  is  lest  )  sliall  be  stltred  up  anew. 

11.  P.,  II.  When  I  tliiuk  it  over  afterward-i  and  Mf  how  fooliab  it 
waa,  I  Hcc  that  1  must  forcive  «s  I  would  be  forgiven  and  recolvc  to  be 
more  sensible  next  time,  bnt  ntns ! 

ij.  P.,  34.  My  iraclloii  i»  never  referring  or  thiokiag  of  It,  Of 
perhaps  saving  1  did  not  mean  to  hit  or  being  a  little  more  aScctionate 
than  usual,  ameuding  by  extra  docility  and  swcetnesa  with  much 
inward  disgust  with  myaclt.  Sometimes  I  overwhelm  the  obfeci  of 
my  anger  with  kindueas. 

14.  P..  10.  My  contrition  it  not  very  deep  and  I  detest  reconcili- 
ation sccDcs.  but  glide  back  to  normal  relatione  without  a  word.  To 
aay  I  nm  reconciled,  before  I  feel  quite  so.  helps. 

».  P.,  II.  At  the  highest  pitch  of  frcnxy.  1  do  not  care  what  I  say 
or  do,  only  strirtng  to  make  it  the  worse,  but  later  my  remorse  is  nwlol 
and  aggravated  by  punishment  from  parents.  At  these  period*  nil  my 
wrongdecds,  especially  tliose  known  to  my  own  self,  would  rise  up 
and  I  would  re«olvc  to  confess  lu  mv  fuihcr.  I  never  came  to  the 
point  of  doing  so.  because  1  feared  tbe  kuowte<lge  of  them  would 
break  his  heart  and  usually  ended  by  resolving  to  wait  until  be  was 
on  bis  death  bed. 

V.     Control. 

Some  children  grow  on  towards  maturity  with  tio  instruction 
that  it  is  vkU  to  control  anger  and  feci  that  not  to  6ght  od 
every  provocation  is  a  sign  of  cowardice.  These  cases  are 
very  rare,  and  experience  soon  leaches  every  child  the  necessity 
of  some  restraint.  The  simplest  method  is  to  command  the 
voice,  to  spenk  slow,  low,  after  a  pause,  and  with  steady  and, 
if  possible,  kindly  tones.  Another  is  to  relax  in  the  jaws, 
arms  and  elsewhere  tbe  instinctive  muscle  tension  and  to  undo. 
Step  by  Mep.  the  attitudes  and  facial  expressions  after  6rst 
restraining  acls.  Tbe  mirror  sometimes  makes  a  sadden  reve- 
lation of  ugliness  that  is  a  great  aid.  RepuUive  and  extreme 
exhibitions  of  anger  in  others  prompt  good  resolves  by  way  of 
warning,  as  do  examples  of  great  control  by  emulation.  If 
one  can  ai^sume  even  approximately  the  muscular  expreit^totts 
of  the  opposite  state,  anger  cannot  long  persist:  for  its  oature 
is  very  closely  bound  up  with  tensions,  not  all  of  which,  how- 
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ever,  are  under  control  of  the  will.  That  effort  in  this  direc- 
tion is  of  ver>'  great  piiycliic  and  pedagogic  value  there  can 
be  no  doubt.  This  we  may  call,  perhaps,  the  most  direct  way 
of  control. 

Next  comes  the  presence  of  others,  especially  those  who  »re 
respected,  loved  or  not  ver>'  well  known.  To  have  made  an 
exhibition  of  temper  before  a  slranfcer  i.s  so  mortifying  as  to 
iiMially  reinlbrce  all  the  instincts  of  control.  Some  confess  to 
having  a  very  ugly  or  even  dangerous  temper,  but  declare  that 
DO  person  bos  ever  seen  its  malignity.  In  other  cases,  persons 
with  a  reputation  of  good  and  e^'cii  sweet  tcmpcrii  among  their 
friends  give  way  in  the  presence  of  one  or  two  members  of  tbeir 
own  houwrhold  to  the  vilest  and  ugliest  outbrcalcs.  In  some 
families  irascible  children  gel  on  far  better  away  from  home, 
not  only  because  their  tempers  are  Ie«  likely  to  be  spotted  by 
indulgence,  bat  because  of  the  constant  pressure  of  restraint 
by  the  presence  of  those  who  do  not  Ictiow  them  well. 

With  the  inflammable  type,  counting  three,  ten.  Innitng 
around,  any  act  or  formula  securing  a  little  delay  allows  the 
slower  acting  powers  of  control  to  be  heard  from.  Some  tem- 
peraments can  thus  almost  entirely  burn  the  smoke  of  their 
own  auger  calentures,  and  for  the  flashy,  petulant  type  of 
diathesis  this  alone  may  sumctiuies  quite  suffice. 

ReSection  of  a  moral  or  religious  sort  becomes  more  eCfective 
as  maturity  i.-*  approached.  The  repetition  of  »  Bible  text  or 
some  proverb  not  only  secures  delay,  but  brings  in  antagonistic 
motives.  Recalling  the  compunction  of  conscience,  the  neces- 
sary acts  and  words  of  atonement,  bringing  in  a  vivid  sense  of 
divine  watchfulness,  the  beauty  of  love  and  9cr\-ice  even  to 
enemies,  remembering  that  they  may  ha\'e  as  much  cause  for 
anger  as  we.  Sometimes  ceremonies  or  prayerful  exercises  are 
effective. 

Diversion  is  a  great  and  most  effective  panacea.  If  the  mind 
can  be  occupied  with  something  else  at  once  that  absorbs  it 
and  prevents  brootling,  it  soon  glides  imperceptibly  into  good 
nature  and  comes  back  to  the  standpoint  from  which  offences 
can  be  regarded  with  equanimity. 

By  some  or  all  of  these  methods,  some  bring  thcmscK'es  to  a 
habitude  of  displaying  and  soon  to  feeling  special  kindness  to 
those  who  injure  tbem.  although  few  learn  to  turn  the  other 
check  to  the  smitcr.  Indeed,  current  ethical  standards,  even 
in  the  best  people,  hardly  justify  a  literal  fullillmeni  of  this 
Christian  prescript.  Literature  fnniishes  a  few  examples  of 
ascetic  ideaU,  accurdiug  to  which  imperturbability  is  almost  in 
a  metamorpbical  and  even  literal  sense,  as  if  thus  superogalory 
merit  were  accumulated  or  treasure  laid  up  in  heaven.  A 
young  convert  at  Orchard  Beach  once  told  the  writer  that  he 
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iicvtrr  knew  sooh  joy  a.s  when  he  was  buffeted  Eind  insulted  in 
his  work  of  soul  saving,  and  always  indulged  in  ejaculator)- 
thanks  to  God  when  he  wait  cursed,  tHrnck.  pelted  with  mud. 
snow  or  otherwise  foully  treated  as  a  result  of  the  crude  meth- 
odic uf  nlum  work  to  which  his  zeal  had  impelled  him.  The 
ethics  of  this  fmme  of  inind  may  well  l)c  doubted,  and  the 
world  admires  the  Quaker,  who  at  a  certain  pwnt  of  provoca- 
tion. Inys  aside  hi.s  gray  and  his  creed  to  drub  an  aggressor. 

I.  F.,  i8,  I  cli«ck  tufff  hy  asking,  U  it  right? — awl  txj  to  wcigb 
the  foci*.  Since  I  was  ij  t  hare  realued  Iiow  wrong  anger  is  and  can 
gcncrstty  cotitiol  it.  It  i*  very  violent,  but  people  do  not  kuow  trty 
■trv^'glcii  lo  curb  it.  Above  all  tiling*.  I  bnte  MciieB.  Alt  onr  lainitv 
are  irrilalile  and   nerrou*.  aoil  m«  hare  to  xteaily  ourselren.     We  aft 

Set  o>>  belter  whcD  away  from  bonie.     I  MiiuetJcicii  try  to  think  of  ail 
lie  time«  my  enemies  bare  l>cou  nke  to  me. 

I.  P.  If  1  give  wtmj  to  my  temper,  I  soon  feel  well  ami  in  love 
with  tbc  world  and  with  every  one  in  ii  iKaiii'.  bnl  If  renliainl  niir- 
cerd»,  I  am  miserable,  overcotne,  want  solitude,  atiil  Icct  thnt  a  heavy 
weight  is  banging  over  me,  or  like  a  amotbeied  volcano  liable  to  burst 
forth. 

S-  P>.  30.  I  liave  but  once  or  iwlc«  In  my  life  let  myself  go,  and 
tbec  went  off  like  u  wbirlwini]  and  doppetl  wben  I  was  ready.  I 
altu^'it  never  loiccoiitrol.     Toicmtrnin  jjcneral  irritability  i>  far  bftrdcr. 

4.  v.,  15.  A  lot  «(  K'i'l*  '"^t  winter  ttinieJ  on  uie,  threw  snow  u:i<.1 
called  me  nHme:),  I  ■■■Butc'J  to  pay  tbem  back,  but  something  told  tnc 
not  to.  I  felt  HI  if  it  were  «ome  otic  lalkinK  right  |o  me.  The  ^ds 
Mid  I  wttx  a  coward,  but  fttill  I  did  not  lilt  then.  Tbc  Bible,  yun 
know.  «ay<  forget  and  forgive. 

S-  F..  40.  If  one  I  love  aiicers  me,  I  nm  niinply  bennrabcd.  Bitter 
aprechM.  which  I  know  would  rankle,  occur,  but  are  uwer  uttered. 
Between  lore  and  tbii  assetlion  of  my  words,  sclf-conBicl  U  short, 
sharp,  and  gcncTally  results  in  perfect  silence,  1  have  noticed  that  1 
tap  my  fo-it  and  ollen  ojien  ami  »liiit  my  UnudH  and  peifaap«my  tcelli. 

6.  P..  14.  My  temper  bu  grown  luote  tolerant  of  late,  for  I  can 
fioioclimeft  check  it  by  reflecting  that  others  may  know  better,  may  b« 
right,  or  bave  a  right  to  their  own  opinion,  that  it  is  nseleM  to  Mrire 
or  will  be  oil  the  aaine  a  month  or  too  yean  hecce. 

7.  P.,  >8.  I  find  it  hard  10  Ihink  before  1  speak  or  lo  control  my 
words,  bat  I  try  to  turn  my  tIi<MiKht>>  to  »oniethtiig  pleasant.  If  I 
hare  the  cluncc  to  do  n  person  with  whom  I  have  been  aogrT  a  good 
Itira,  and  if  I  do  it,  which  i»  not  alwayit  the  rn»e,  then  all  seU  feclinRS 
go.  It  my  enemy  makeM  advances  by  doing  me  a  good  turn,  the 
anger  goes,  but  then  I  feel  remorse. 

8.  M.,  3a.  To  aid  children  in  Klf-control,  they  «hould  be  taught 
comt:iaad  of  the  voice  and  hands,  attitudes,  and  awards  and  punlsh- 
mcnls  ibould  be  meted  out  with  great  delicacy  and  tact. 

9.  y.,  t3.  I  fiud  Bomc  help  by  holding  my  (ace  in  my  hand*  and 
■motheriu^  wy  Krenms.  but  muat  be  alone  where  1  can  gesticulate  and 
aet  out  a  little. 

■o.  M,,  17.  When  angry  I  am  in  a  utate  of  miserable  tension  nil 
over.  I  feel  it  first  about  the  head,  in  the  the  templet  and  forehewl. 
I  em  conncioua  of  unwonted  necietions  in  the  stomach.  I  can  lately 
help  mybcK  a  little  by  forcing  my  atlenliou  to  the  drawn  muscles  and 
relaxiug  them,     This  makes  me  at  least  a  little  calmer. 

II.  1'..  »8,  Coiitr-il  of  anger  1  think  comes  largely  from  imitation. 
If  children  see  oibets  check  iag«,  they  leam  to  do  so. 
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13.  P..  19.  Oaee  1  chtinced  to  look  in  the  kUm  when  I  wb«  angrjr, 
■tid  I  did  look  Ko  (letvciHcly  UKly.  that  I  noirilimk  Ivikv  licforc  leiling 

50.     My  face  gets  broad,  heavy,  babyt*h,  the  coraers  of  mj  moolh  go 
own  nod  1  froum  awtullj'. 

I}.  F,,  37.  Once  my  faroritc  uncle  dropped  into  ihe  iinrHry  and 
(oDDil  mc  on  the  Soor  kicking  and  screaming.  He  was  shocked  and 
Mtd  t  looked  more  like  11  bciuit  tbau  n  little  Kirl.  I  war  so  afbamed 
lliat  it  cur«<l  nic  cuiircly. 

14.  P.,  10.  The  more  straagcn  are  abont,  the  koa  my  irrilabiliiy 
troubles  inc.  Their  pretence  i>  the  be«t  control.  I  am  far  war*c  at 
honte.  When  vexed  I  tr^  bard  to  think  of  something  elM  at  »ay  to 
Diyielf  how  much  bettcT  it  ii  to  control  myself  or  recall  possible  out* 
br«8kB. 

15-  M..  ju,  A  niDiderer,  awaiting  •«nten«e  (or  crioR-  done  iu  a 
Bath  of  aDgcr.  whom  I  know,  told  me  he  alirays  corned  a  stick  in  liis 
porkct  to  cticw  when  in  n  rage  to  prevent  *uch  aii  outbrenk  n>  that  he 
was  to  die  (or,  When  the  fatal  |>rcvocHtiou  came,  the  stick  was  lost, 
anil  could  be  have  readily  found  u  sulutitutc,  he  ia  anre  lie  would  liare 
done  no  bajin. 

16.  1  rarely  feU){t)<ll]r  forrageand  perhapadid  notuM  to  recoguUe 
my  (celinica  n«  anger.  There  wa>  no  anch  •elf-condemnation  at  wben 
I  bail  lied.  I  did  not  apply  Bible  Hayinga  about  my  auger  to  myneU. 
Aa  I  showed  anger  cbieny  to  brothers  aod  sisters  next  me  In  age.  no 
adult  knew  how  bad  my  temper  wan  except  the  KOTerncs*.  who  was 
ibe  only  one  who  ever  spoke  to  mc  of  the  wickeilncu  of  anger, 

AianifoH.  In  r«all>-  rare  case*,  there  is  either  do  power  of 
(»ntrol  whatever,  or  else  what  power  there  is  can  be  easily 
broken  <luwn.  so  that  Ihe  iiidiviiluni  iK<:iitire1y  at  the  metcy  of 
bis  anger.  If  thisi&grcal.  he  becomes  literally  Insiinc  or  in> 
ftirUted.  like  animals  sufferiu];  frctm  rabies.  This  U  sometimes 
seen  io  idiots,  degenerates,  imbeciles  ntid  other  defectives.  All 
fear  of  persons,  punishment  and  other  consequences  is  lost,  and 
the  individual  is  aljsolutely  lielples-s  and  blind  in  the  stomi  of 
rage.  In  excessive  and  prolonged  provocation,  when  man  is 
brought  to  bay  and  knows  his  case  to  tie  hopelet-i,  and  that  he 
can  only  sell  his  life  dearly  as  possible,  a  somewhat  similar  con- 
dition 3Uper\-enes.  This  is  not  courage  but  fury,  and  the 
dc»ilructivc  impulse  may  be  so  strong  ax  not  to  Mop  nl  any 
uiaiiifestation  of  suffering,  danger,  or  even  death  to  the  victim, 
but  may  impel  to  llamel(;ft^  mutihttionn  of  corpse---'  and  the  im- 
pulse to  annihilate  even  self  and  others  in  the  highest  pitch  of 
frenzy.  Boys,  who  easily  and  really  become  blind  mad.  are 
usually  defective  or  morally  inraue,  and  all  extreme  lnanife^ta• 
lions  are  generally  restrained  before  strength  or  knowledge 
tnough  is  acquired  to  make  them  dangerous,  or  tliey  become 
amokcrs.     p.  531. 

I.  M.,  40.  My  boy  linked  when  angary  never  (luitestraieht.  chooses 
a  safe  place  like  the  shoulder  and  often  with  pounding  down  blows. 
Girts  I  bavc  noticed  ar«  more  likely  to  strike  ilowu.  A  Indy  t  know 
when  Tvry  uuury  speaks  with  the  swcelcsc  lace  uiid  voice.  Her  man- 
ner is  wore  charming  than  at  any  otber  lime,  but  the  things  she  says 
•ling  bitterly. 
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3.  U.,  J9,  Up  to  9  or  lo  nty  brother  wu  lo  p«j«)OD>te  u  to  b«  al' 
most  daDKefDus.  asd  no  puniiibiiicDi  or  ditgracc  afioctod  him.  Uc 
would  Mrlkc  wildly  wittioiit  iiiiiilii^  tii«  IiIowb;  liu Ibrown  stools,  liBm- 
mcr.  BtODM  and  varioua  tbin^s  Ht  me.  We  all  oied  to  be  terrified  and 
I  used  to  knock  him  down  and  nit  on  him  till  he  was  quiet.  nnle*9 
(Ome  came  to  the  rcKue. 

3.  P.,  38.  1  have  n  iirong  aud  tecret dread  iMtaDytfalngttioald ex- 
cite mf  auger.  It  ia  dreadful  and  I  am  alwaya  in  hopie*  nothing  will 
occur  to  rouse  It.  I  fear  it  like  phyikal  paiu.  It  is  mental  jiaia  which 
I  believe  leaves  a  scor. 

4.  M..  JO.  The  mother  of  a  14  ycu  old  boy  bad  a lvra]n  vented 
much  aii^r  upou  hini.  when  otic  day  (or  the  fir«t  time  iu  hu  life,  be 
broke  out  with  an  awful  volume  of  oaths,  wbtch  paralvxed  bla  pareaia 
and  made  them  feel  that  be  muit  he  very  carefully  dealt  with  or  he 
wonid  be  daogerotis.  It  was.  however,  all  game  which  be  bad  put  up 
deliberately  and  over  which  be  cbtickkd. 

!.  My  boy  of  8  is  psssiug  ilirou){h  nu  irritable  period  connected,  I 
nk.  with  Mcoud  deiilittou  He  Hio  into  a  fury,  throws,  atiike*, 
Mys  he  i»  crazy,  and  his  body  feels  drawn  up.  I  can  aee.  however, 
that  be  haa  *ensc  euou^h  left  to  avoid  doii)){  ibc  worst.  His  father, 
whols  very  nervous,  believes  in  using  the  whip  in  extreme  cases.  Tbia 
nskes  the  boy  pile,  cold  in  bis  extremities,  and  naukeated.  Hta older 
half  sister  Is  nggreHsive  with  him,  so  that  bis  provocations  arc  atrong 
and  frequeut. 

VI.    Trkatmknt. 

Worst  of  all  is  humoritig  aud  the  over-indulgcooe  by 
which  too  fond  parents  are  prone  to  .si>oil  the  temper  of  only 
or  sickly  children  by  excessive  indulgence.  Even  good 
disposition.s  degenerate  lo  inoroneness  under  this  regimen  and 
a  vigorous  application  of  Dr.  Spank:«tcr's  Ionic  in  such  cases 
niAy  work  wondrou.t  and  sudden  cures. 

For  strong,  healthy  cbildren.  who.'tc  will  is  not  absolutely  di*- 
eased  by  balkiucss,  whipping,  if  judiciously  administered,  great- 
ly reinforces  the  power  of  self  control.  With  young  children 
it  must  often  be  a  blow  on  the  instant  and  without  a  word  of 
waraiug  or  moralizing,  and  if  there  is  a  little  instinctive  indig- 
nation, it  is  all  the  belter:  aud  if  not  felt  anger  idiould  often 
be  simulated  by  the  parent  or  teacher.  This  gives  a  quick 
sense  of  the  natural  abhorrence  with  which  such  conduct  is 
regarded  and  teaches  the  child  limitations  beyond  which  its 
conduct  becotue.s  outrageou.^  to  others.  Dermal  pain,  which  is 
not  so  bad  as  sickly  sentimentality  regards  it,  thus  comes  to  !>« 
associated  with  moral  pain,  both  in  self  and  others,  where  out- 
breaks occur. 

Another  eSedive  method  is  neglect.  By  this  the  child  is 
simply  ignored,  set  aside  from  ordinary  relations  of  intercourse, 
perhaps  isolated  as  disagreeable,  troublesome  or  sick,  and 
thus  comes  to  feel  by  their  temporary  loss  what  the  ordinary 
relations  of  love,  in  which  they  live,  really  mean  and  are.  It 
is  let  alone,  treated  with  silence  and  affected  indifference  nr 
even  coolness  or  sadness.     The  social  instincts  are  so  strong 
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that  the  chllcl  sooaivbhpsto  kiss  or  make  other  signs  of  de»ired 
atonement,  aad  to  be  taken  back  to  the  hearts  of  iu  fricndfi  as 
before.  Tliis  method  can  he  well  (tc\'cIopc(l  and  sii^taitied,  but 
with  some  has  its  own  peculiar  dangers  and  must  not  be  car* 
ricd  too  far. 

Some  are  best  lielped  by  being  left  to  the  natural  coiuifr-'^ 
quences  of  their  acts.  If  they  break  their  toys  in  a  pet.  they 
go  without  them.  If  they  injure  their  clothes,  bed.  l>ooks,  pels, 
they  must  be  left  to  feci  a  sense  of  loss  after  the  rufficd  temper 
is  calmed.  If  tbey  litter  the  nursery  or  playground,  they  mu6t 
slick  it  up,  or  if  valuable  things  arc  endangered,  they  are  taken 
away.  If  they  treat  others  badly,  their  friendship  is  ostenta- 
tiously cooled.  Thu^  they  are  made  to  anticipate  the  iwnaliies 
of  adult  life. 

In  some,  especially  in  small  children  and  in  those  with  a 
keen  ncusc  of  humor,  the  risibilities  may  be  appealed  to,  and 
the  child  provoked  to  laugh  by  diversion  to  funny  acts,  by  cari- 
caturing its  own  deeds,  words,  tones,  appearance,  and  thus 
rage  may  be  suddenly  neutralized  by  its  opposite. 

Plain,  straight  talk  is  often  elective.  Sharp,  incisive,  graphic 
descriptions  of  their  conduct,  its  effects,  how  it  is  regarded,  it-s 
consequences  when  they  are  adult,  often  brings  a  realizing 
sense  which  increa.ses  their  self-knowledge  iu  mo.'^t  wholesome 
directions.  No  one  can  read  these  returns  without  pleading 
for  judicious  scolding,  provided  the  time,  occasion,  person,  etc., 
be  well  chosen.  All  languages  arc  far  fuller  of  words  describ- 
ing bad  than  those  applied  to  good  conduct,  and  these  drastic 
expletives,  thus  at  baud,  should  be  made  good  use  of  Per- 
haps it  would  be  injudicious  to  advocate  even  a  mild  use  of 
pro&nity  as  a  mode  of  clenching  or  rebuking  certain  manifesta- 
tions of  temper,  but  surely  if  there  is  anything  in  the  world 
that  merits  damnatory  and  diabolical  terms,  it  is  the  extreme 
manifestations  of  rage. 

In  some  cases  I  believe  anger  should  be  worked  off  by  legit- 
imate and  regulated  fighting.  There  are  certain  states  of 
mind,  sometimes  provoked  by  certain  offences,  for  which  no 
ordinary  modes  of  treatment  are  adequate;  and  to  stand  up 
-squarely  in  a  give  and  take  conflict,  whether  with  fiMS  or  with 
straight  out  pieces  of  one's  mind  to  each  other,  teaches  a  whole- 
some sense  of  responsibility  and  also  gives  a  hearty  man-making 
type  of  courage.  Every  irascible  boy  at  least  should  know  how 
to  box.  Nothing  is  a  better  school  of  control  than  to  face  an 
equal  iu  a  fistic  contest,  and  know  that  the  lea.st  loss  of  temper 
involves  a  wild  blow,  a  loss  of  guard,  and  a  bloody  nose  or  a 
black  eye;  while  viclor\-,  other  things  being  equal,  is  sure  to 
rest  with  him  who  can  take  a  stinging  blow  in  the  face  or  any- 
where without  losing  his  head  and  thus  missing  an  opportunity. 


Prophylactics  sbould  not  be  forgotten  in  cases  that  require 
special  treatment.  These  are  first  of  all  good  health,  which 
always  nmkes  for  serenity,  jiitivc  and  sufficieiil  exercUe  with 
regular  work,  absence  of  which  is  ouc  of  the  surest  modes  by 
which  anger  material  is  acciiiuulated.  Primitive  man  had  tto 
rcgwUrity  of  nieal^.  working  hoiifii  or  occupation,  but  daj's 
and  weeks  of  idleness  alternated  with  and  prepared  for  by 
periods  of  excessive  slr^in  in  hunting,  migration,  warfare,  etc. 
Inlo  such  life  rhythms,  criminals  and  degenerates  still  tend  to 
lapse,  and  a  balanced  regulation  of  income  and  expenditure  of 
energy  is  ihe  best  palliative  of  everj-  infinr.ily  of  disposition; 
congenial  stated  occupation  acts  especially  as  an  alterative  for 
those  typesof  anger  that  tend  to  sjwnlancous  monthly  or  other - 
wi\c  recurrent  explosions.  Removal  from  irritating  cause.s  like 
relatives  with  similar  types  of  sulks  or  irritability,  teasing  chil- 
dren, and  u  general  ntmoiqihere  of  kiadneM,  affection,  and 
frccdi^m  often  work  great  changes. 

I.  F.,  iS,  li  riled  1  must  be  left  by  niyceU,  for  «v«rr  attempt  0( 
Otbers  to  soothe  my  mlBcd  fccliiiKii  iiicrciiM'i^  my  trritalton. 

3.  y..  ig.  No  (car  of  punishiuent  cwr  LbilI  ibc  least  del  eri  en  I  or 
rcMtaluliii;  mflueuec.  I  always  n-Uiicd  m  a  cbild.  when  angry,  that 
I  was  grown  np  and  conld  lay  oui  the  uiijix^i  ncrsoti. 

3.  P.,  aa  A  terious  talk  to  me  about  myl>iL'I  tciuper,  wheu  I  was 
16,  ticlpctl  me  very  much  to  both  »elf  kuawlcdge  aoil  sell  control, 
Uy  grandmother,  who  wo*  vciy  had  Icmpcrcd,  came  to  live  with  u*  a 
tew  ycara  ag^o,  and  the  wa*  such  an  awful  lesaoo  of  what  1  should 
K'ow  to  be  at  her  a^.  that  I  Jmprov«l. 

4.  P.,  17.  I  think  children  should  have  It  out  with  their  rages, 
and  that  wheu  the  reaction  eomcs.  oousiderabie  rejiroof  of  punishment 
haa  Its  best  effect-  To  remove  causes  of  aiigct  ami  find  change  of 
^mcs,  or  playmates,  to  iprc  divcrtiuK  occupations  and  high  ideala 
are  best. 

5.  P..  3t.  I  waa  allowed  to  lead  in  playiug  with  other  children. 
If  they  dianot  do  as  I  said,  I  always  declared  that  I  woald  not  J^ay 
and,  unfortunntcly  for  me,  this  soon  brought  them  to  tcfins.  Thts 
bu(t  uiy  temjier. 

6.  F..  31.  As  B  child  I  bad  few  plsymalea,  was  much  alone,  and 
•o  rarely  lost  my  temper.  1  had  most  things  that  I  wanted  and  so 
had  occupation  enongh  to  keep  me  from  wanting  much  thai  I  could 
not  hare. 

J.  v.,  A»  a  mother  of  three  children,  whose  father's  family  ia  full 
of  uervous  disease,  I  think  perfect  health  the  only  cure  ol  bad  temper. 
The  world  is  at  best  abnormal  and  civilisation  especially  so.  To 
make  hiippitiess  a  habit  is  to  bring  in  the  Kingdom  o(  Heaven.  If 
this  can  be  evolved  from  a  psychological  laboratory,  all  hail  to  the 
laboratory. 

8.  U-,  11.  My  mother  oiirc  whippe<l  mc  and  then  kneeled  down 
and  pmyed  for  me.  The  latter  made  me  more  augry,  only  In  a  silent 
way,  than  the  former.  A  moral  lecture  of  being  talked  good  to,  or 
talked  at,  rarely  fails  with  inc. 

9.  Once  v..  5.  threw  a  favorite  toy  sgninsl  a  shelf.  [  pnt  it  ap 
there  for  two  weeks.  She  cast  stolen  glances  at  it  daily.  I  also  aalc 
her,  when  in  a  pet,  to  say  tiuictly.  "He  that  rulcth  his  spirit  is  greater 
ttian  he  Ihat  taketh  a  city.*"  and  "A  soft  answer  turneth  away  wrath." 
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ta.  A  TCry  sunny- tempered  boy  nbout  twice  a  jrcnr  h*d  fits  of 
HDConUol tabic  rage.  dcstToTing  cfcrvihioK  within  rciicb.  Tbcic  i^jifII* 
uemrly  ceased  wlien  be  was  ubout  filiut  after  one  of  them  liis  uuis«r/ 
looked  at  if  swept  by  a  small  cyclone.  We  nerer  alluded  to  it,  but  let 
the  Utter  lie  until  he  took  an  iroputvc  to  clean  it  np. 

tt.  My  little  brotlier.  wlicn  in  a  pasaion.gets  red,  tiainpi,  uticti* 
to  bis  will  to  the  cud,  and.  il  spoken  to.  hits  out  in  utl  directions.  He 
i*  nsoally  locked  up,  but  the  poor  door  suffer*.  When  enltoot,  lie  is 
let  out,  but  no  notice  is  taken  of  bitii  until  A  few  days  later,  when  be 
is  spoken  to  seriuiisly. 

II.  1-'.,  3d-  ^y  little  4-year  old  iprl  inherit*  considrrable  teuiper. 
and  when  the  show*  it  I  tell  her  9Ue  lit  sii^k  or  diUKti-cablc,  and  lo  go 
away  hy  herself.  She  soon  cotnes  back  smiling  ana  1  tell  her  the  sun 
is  snining  again. 

13.  P.,  II.  Sulkineff  wat  tny  chief  trait,  but  I  suddenly  and  foc> 
ever  left  it  ofl  when  I  was  11,  when  I  went  to  live  with  my  grand- 
molhec.  wbo  gave  inc  a  new  irealnicnl  o(  simply  ijjuorinj:  me  when  I 
was  sulky,  bbe  wenied  to  foii;et  that  I  existed  at  bttcb  tines  and 
tbis  made  me  miienible. 

14-  M.,  18-  A  bov  of  9  I  know,  when  angry,  nsetl  to  have  real 
sptumi.  The  physician  long  ircaied  bun  foe  extreme  nervonsDuia. 
but  lie  grew  no  better.  Another  physician  *nid  it  must  be  whipped 
out  of  him.  l]ts  parcDti  followc^l  this  instruction,  and  altbouelt  h« 
was  very  stubborn,  peevish  and  frelful,  it  wut  wbipped  ont  of  bim 
and  he  never  had  another  spnsm. 

15-  M.,  41.  When  my  cnildren  were  crying  angry,  I  ufe<l  to  Kay, 
you  can  scream  ten  minute*^  longer,  and  the y  would  Iiavc  snfficient 
rcltef.  Often  watching  the  clock  would  dirert  them.  Neither  I  nor 
the  nurse  ever  say  don't  to  our  children. 

t6.  P.,  II.  W'c  can  CHUte  in  M,,  11,  tbe  worM  fitftof  rsgebytnakint 
him  laugb  asaiiisl  his  will.  Punishment  brings  on  a  beadacne',  witu 
nniform  kind  niid  sympathetic  treatment,  all  goes  well. 

17.  My  lo-ycar-old  brother  once  cut  mc  with  n  knife  in  ta|:c.  We 
learned,  however,  that  if  we  cried  out,  you  have  hart  my  sor*  co«n, 
be  would  always  melt  to  laughter,  and  would  soon  become  peni- 
tent and  atk  pardon.  HI*  pasnion  rarely  left  any  trace  after  five 
minute*. 

18.  M.,  4;.  Two  children  were  very  ill  when  they  and  the  doctor 
said  they  niufit  not  be  allomed  to  cry.  Hence  tbcy  were  indulge^l  till 
their  temper*  were  spoiled.  Any  crosa  drives  them  into  an  ungavcrn- 
■ble  fury.  Tbcy  shriek  and  rave  until  csbnnslcd.  Their  face  1*  so 
cbsnged  that  one  would  not  know  them,  and  they  teem  really  for  any 
black  deed.  Curiously,  if  at  the  wornt  stage  of  their  passion  some 
fanny  word  can  calch  ttaeir  attention,  tbcy  arc  calmed  and  taugh,  and 
it  all  goes  in  a  moment. 

19.  P.,  17.  At  Ibe  age  of  8  or  10 1  felt  into  a  state  of  feeling  injured 
when  everylhin^;  said  or  done  seemed  aimed  at  me.  This  ttate 
rccurrcil  at  intervals  lor  many  ye«rB  and  died  out  only  when  a  ^reat 
friendship  and  love  came  into  mv  life.  When  I  say  stupid  things, 
loricet  or  rcmembci  too  late,  or  plans  have  to  be  changed,  I  still  am 
itkelv  to  look  down,  pout,  utamp,  be  silent,  etc.  The  sick  are  irritable 
brooding  over  their  imaj^ined  wrongs,  and  aelf-conscious.  The  best 
way  to  cure  this  state  is  lo  break  out  suddenly  with  some  funny 
remark  or  read  a  letter  or  «oiiictblng  interesting,  and  it  is  amusing  ii> 
sec  thecbangp.  Troubles  are  lorf-oitrn  and  happiness  retnrns  inu* 
quickly,  especially  if  several  are  loji'^'hcr. 

ID,  r..  34.  Sometimes  I  can  natch  myself  all  through  a  tautrnm, 
contemptuously,  and  perhaps  laugh  at  my  own  excitement. 
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31.  P.,  n.  Wben  <liHKT««abte  and  provolctnK  tbion  'r«  »ai<],  I 
now  try  lo  Uugh  it  oS.  and  I  And  xb'it  rcry  often  nuccecdi. 

31.  P.,  i6.  Wbca  other  [>roplc  arc  ^ati'y>  ft  makca  me  ckln; 
while  if  1  am  angry  and  tb«y  arc  calm,  it  make*  me  (ar  more  anEry. 

Thf  L^ng  During  Forms.  Instead  of  ezplodiag,  some  chil- 
dren sulk  for  hours  and  days  with  little  power  to  work  it  oS 
otherwise  than  by  making  themselves  miserable  and  diffusing 
an  unplea&aut  atmosphere.  This  corroding  state  is  both  cau% 
and  cnect  of  narrowed  psychic  range  and  eatily  grows  into 
suspiciousncsii  and  may  pass  from  the  passive  over  into  active 
ana  aggressive  manifestations.  It  is  hard  to  maintain  this  state 
without  heightened  self  consciou.'sness,  which  is  prone  to  im- 
agine slights,  inuendocs.  neglect,  dislike,  and  may  even  fancy 
hostile  schemes  and  plots.  With  a  little  morbid  taint,  sus- 
picions of  persecution  may  arise,  especially  in  weak  natures, 
and  from  this  the  passage  to  overt  acts  of  vengeance  has  been 
admirably  described  by  Magnan.  Most  sulkera  and  brooders, 
however. while  good  haters  do  not  pass  readily  over  to  vengeance. 

The  law  of  retaliation,  an  eye  for  an  eye,  etc.,  Lt  deeply  .seated 
in  the  hnman  .sout,  and  is  closely  connected  with  both  the  sense 
and  with  all  the  institutions  of  justice.  Ancient  and  mediaeval 
law  was  based  upon  the  conception  of  injury  for  an  injury,  iiad 
elaborate  tables  of  equivalents  were  developed.  While  courts 
now  take  the  administration  of  graver  matters  of  justice  under 
their  charge,  ranch  is  still  left  to  private  settlement.  In  tbe 
scores  of  minor  matters,  we  see  in  society  this  instinct  of  pay- 
ing bock  in  the  same  coin  and  which  safeguards  so  much  that 
te  precious  ill  life.  Do  others  who  do  you,  rather  than  the 
golden  rule,  is  more  germane  for  the  natural  and  even  for  tbe 
twice  bom  man. 

Hate  may  be  conceived  as  prolonged  and  more  meutalized 
anger  which  may  or  may  not  express  itself  in  overt  acts. 
Usually  it  awaits  occasion  before  it  is  heard  from  and  it  isoften 
a  .strong  factor  in  tests  of  popular  suffrage,  where  those  who 
believed  themselves  surrounded  by  friends  find  to  their  chagrin 
veins  of  disfavor  where  least  expected. 

Re\'enge  seeks  more  than  justice  and  would  pay  back  with 
interest.  It  may  be  long  cherished,  even  in  the  animal  world, 
where  grudges  are  harbored  until  there  spite  can  be  vented. 
Here  we  find  long  cherished  and  matured  plans,  the  results  of 
accumulated  malice  perhaps  of  months  or  years  often  involving 
calamities  far  beyond  merit  and  not  infrequently  involving  others 
in  the  doom  of  the  victim.  Among  lists  of  infernal  machines, 
slow  poisoning,  well  schematized  and  insidious  detraction,  slan- 
der, libel,  alieuatiou  of  dearest  friends,  destruction  of  financial 
credit,  moral  or  religious  repute, — of  all  this  literature,  court 
records  aud  individual  observation  abound.     There  are  those 
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who  can  give  the  entire  energy  of  their  lives  for  long  period*  ■ 
and  even  spend  tlieir  treasure  and  take  very  grave  risks  to  taste'^ 
the  sweets  o/ vengeance  upon  an  enemy.  They  are  incapable 
of  forgetting  or  forgiving,  and  their  souls  are  soiU  in  which  all 
seedsof  injury  grow  lo  preposiercms dimensions.  Such  natures 
are  constitutionally  secretive,  taciturn  or  cryptobiotic,  and  hug 
or  nurse  irifies  sometimes  purely  imaginary  until  they  fill  the 
whole  field  of  their  mental  \'ision.  Had  such  souls  the  same 
CTcativeoess  in  art,  literature  or  good  deeds,  they  would  be  great 
benefactors,  but  their  passion  is  malevolence  and  de&tnictioii  is 
far  easier. 

t,  M.,  17.  A  boy  of  9  bore  a  long  grtKlgc  oksiom  a  iiliop  kreper 
and  tor  weeks  sought  nti  opportunity  to  (masb  Ins  fte  {;1«iib  window. 
P«*  blowers  and  small  stonn  were  often  Ihtown  ond  at  last  it  waa 
broken.  The  boy  was  glad,  would  not  apo1o£ixe  and  went  to  a  refOTm 
■chool,  allliuugh  tolil  th«t  lie  would  be  releaaed  upon  aalcing  pardon. 
The  worst  children  »rc  those  who  harbor  jjrudge*  and  veDt  apitc  alter 
a  long  iutcival,  during  which  it  seema  to  accuitiulale  tllce  compound 
interest. 

3.  M.,  14.  Boy  of  13  sared  his  money  and  bought  ult  to  put  ou 
the  neighbor's  lawn,  and  when  asked  wily,  f^ave  a  long  list  01  mean 
tbings  the  neighbor  had  done  to  disturb  hdi  play.  He  said,  "  Now  I 
am  revenged,  we  are  even,  and  I  am  happy." 

j.  M.,  15.  I  know  a  uinn  not  of  strong  will  but  conceited,  who  !■ 
more  discriminating  and  pcr-ii'vctiitg  in  his  revenge  than  in  anything 
else.  This  he  makes  b  txoly  thing  and  hi*  chief  objecl  in  life.  He 
could  wait  for  years  to  pay  ofl  his  debt*.  He  would  even  study  Ihc 
character  of  children,  and  relatives  of  his  victims,  to  find  the  lender 
■pot.     Remorse  he  had  none. 

4.  F.,  31.  In  exceptional  cBSes.Bcof  innult,  I  recall  and  tiiood  over 
every  detail,  holding  loug  imsgi nary  conversations  with  the  pcrsoti, 
giving  her  good  chunks  of  ray  mind.  In  one  case  I  kept  doing  tfatt 
over  and  over,  ntitsiiig  my  hate  for  two  years,  Then  it  suddenly  went 
away,  leaving  only  &  half  humorous  contempt  toi  the  pervon.  Rvea 
if  auger  fades,  1  never  willingly  have  Ihe  slighted  inlcrcouiae  with 
inch  an  one.  I  lisve  always  lieeii  thought  to  hnve  an  unforgiving 
chamcter.  and  as  a  child,  often  did  bwlily  harm. 

3.  F..  30.  I  know  a  woman  who  refused  to  speak  to  her  husband 
or  her  daughter  for  a  week.  Although  living  In  the  same  house  with 
them.  She  is  glum,  and  thought  nil  the  time  she  w&*  a  paragou 
of  virtue  and  controlled  her  temper  because  she  did  not  ipcak. 

6.  P.,  16,  I  believe  in  standing  "p  'or  tnyseU  aud  in  speaking  willi 
greater  warmth  and  nssurancc  of  being  right  than  I  rcn!Iy  feel  some- 
times. Years  ago  a  friend  spoke  hotly  to  me  aud  I  coolly  told  her  she 
wa*  unjust.  We  agreed  to  pxrl  aUhouKh  T  WHiiled  to  get  right,  but 
brooded  over  it  for  years.  Uy  subject  of  love  was  impaired  by  a  «ca*e 
of  injury,  but  I  have  cever  been  able  to  overcame  it. 

7.  v.,  y>.  A  friend  of  mine  ti  irritable,  her  spells  lasting  for  days 
every  month.  She  never  smiles  unlc*»  bitterly,  contradict*  everything;. 
The  world  and  alt  the  inhabitauta  appear  corrupt.  Her  lips  ate  firmly 
set  aud  her  eyes  are  Glaring  nnd  frecilng.  This  mood  is  followed  by 
exaggerated  mirth. 

8.  P..  18.  When  in  temper  I  cannot  be  spoken  to.  I  cherish  a 
ditlikc,  call  up  all  previous  misaaderstaudiags,  real  or  imaginary. 
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BjcKraTtiie  pTcseiit  com  anil  mnke  uiftclf  vxry  vrictclicd.    I  otruKitle  to 
get  out  o(  tiKSc  itiitcs  but  am  morp  nml  mure  powerlcM  to  ilo  fo. 

9.  1'..  ,\a.  U'hcn  I  «jiti  :6  a  cUuniAtc  lied  10  tbc  icachci,  *»Yttig 
she  fas<l  licli>eil  mr  in  >»  FX«niination.  I  couiil  uoi  jjo  to  tier  vitlmat 
beliByiHK  '"t^  S'rl  vfhu  told  m«.  lo  I  worked  six  inocths  b*td  froni 
khcer  icveujjc.  nnd  koI  ■  higbi-r  Kiiidc  cciIiRcntc  ibaa  hcri  nt  ciamiaa- 
tiou.  Tlik  [ir-fvcil  tbAt  sh«  could  not  haw  licljictl  mc.  All  thi^  liuie 
I  t:aalil  not  saj-  the  [oTKiveoMs  claii*e  of  tbc  Lonl's  pravcr,  but  th« 
iKveT  knew  I  wu  aiij^y. 

10.  F.,  3j.  1  would  «iilk  if  rvproTCil  and  nur»«  iny  wtoiig,  feeling 
that  I  was  a  tnartyi  UDtil  I  reached  the  poiot  wbcn  1  would  weep.  I 
would  pout,  refunc  lo  miiilc,  uotwcr  stinppiOily  or  not  at  all,  and 
always  slravc  to  do  the  oppoiilc  of  what  wu»  msntcil. 

11.  M.  I  felt  a  ceiiain  triumph  in  ■nlkitiK  but  do  nut  then  wish 
to  be  nloue,  br  I  do  ju  nu^rr.  [  ituHKiiir  tbul  the  offender  implores 
my  panloa,  which  I  take  plrniiirv  in  rcfu^tU(■.  Soiui-tioiei  when  I 
bare  aulkcil  long  enough  nud  the  pcrMni  10  whom  1  am  aaikiog  feci* 
contrite,  I  (onictimea  wiiih  [  could  force  myeolf  to  the  point  of  Mying 
"forgive  nie,"  bni  I  cannot. 

II.  M.,  Ij.  My  father  bod  terrible  Gti  of  anger,  whtch  oMatiOQ- 
ally  went  00  (or  lUy*  duriug  which  be  would  be  almost  completely 
aileiit :  while  luy  mother,  who  ii  chiefly  irritated  by  ■lownc**  u  1  am, 
ia  exceediugly  voluble  and  loquncioui  wlien  nnsry- 

ij-  M.,  IS-  H  offended  I  often  try  to  sulk  tn  a  very  dignified  way, 
but  find  it  hard  to  kee]>  thi*  up  Iopjc. 

14,  M..  ji.  My  irritability,  which  I  tolierit  from  my  laitier  and 
which  ditierx  from  Kraiif;  pftHtilon,  iKake*  me  feel  «■  if  I  wanted  to  >et 
everything  and  everybody  around  me  fiying,  and  tbeu  lo  lie  adcolulely 
alone. 

15.  P..  J3.  1  (eel  ticltcr  if  I  can  niK-ak  wy  niiiid.  I  hare  been  »o 
augry  that  I  have  (el  1  I  wan  posscued  by  an  evil  §piTit,  but  it  all 
teemed  10  seoscle*i  aftcrwardi. 

t6.  M..  15.  (f  Idwrll  piiihti'CS.fliiKergTOwa.aoIamuanaUyangritSt 
sometime  ader  the  chum-,  but  rarely  show  it  at  the  time. 

17.  P.,  34.  I  never  had  but  four  outburst*  of  pa«aion.  and  Ihoa* 
wcTc  when  19,  11.  19,  nud  jj  Tlie  c«u»e  wu*  nlwayf^  un|nstice  lo  self 
or  (riendf .  huiI  I  (ell  a  horrid  pain  at  what  caused  the  anger,  and  im- 
mense relief  at  giving  vent  lo  the  storm  within.  I  never  felt  aihamed 
but  often  lOrry. 

iH.  v..  78.  Anger  mD*t  have  scope  or  it  accnmulutcs  oilth  me. 
Blame  rouses  it  most,  next  cornea  interference,  although  I  know  that 
olteu  when  this  i»  by  fiicndf,  it  is  an  expreialon  of  iiitrreiil. 

19.  Scotch,  H.,  19  My  nasty  temper  never  smoulders,  bat  It  fa 
■blaie  and  over.  I  fee)  I  must  do  something  or  explode,  and  nrnat 
•itiicr  aay  bitter  acathing  (hiR);f>  or  taki-  violent  cxercW. 

30.  M.,  38.  My  boy  of  11  when  angry.  Bcreams,  Hp«aka  faat  or  In 
a  grufl  tone,  and  likes  to  break  things.  His  reaction*  are  empbattc 
and  take  the  form  of  nuking  pardon  of  supertorcand  (bowing  ckccmI** 
kindiMas  to  his  inferiors.  If  bis  anger  baa  free  rent,  he  &bo<n  ao  dft- 
•ire  (or  revenge  later. 

Jt.  v..  >;.  My  temper*  (ln>t  alinmer,  then  boil,  then  explode  In 
way  that  wake  me  nhakv  from  bend  to  foot.  I  am  so  nnsettled  for  a 
foog  time  adcrwatds  that  1  £nd  a  walk  the  best  way  to  work  oS  the 
effect*. 

)>.  F..  jfe.  If  I  repress  rage  entir*!)-,  from  shame  or  any  other 
cause,  it  last*  much  longer,  l^rood  over  it,  exaggerate  tbe  injustice 
and  fiod  it  listder  to  rtaaon  myself  into  a  happy  mood  of  kindnraa 
toward  theolteudvr. 

33-    P'l  37-    I  most  dread  thoae  people,  who  when  angry  ore  pre- 
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Icmaturally  CMit,  prvciw  and  imprcmiiTr.  Tliix  i>  really  tb«  tnoat 
lerrihlc  kind  of  miMOn,  for  you  fear  il  ni»y  hreak  out  in  aaytbing. 

3J.  Smotbcrcn  noget  ibnt  U  not  allovc't  to  cffcrvcicc  mav  become 
laatiDK  ami  warp  cliaractrr,  sa  tbat  it  is  often  linrd  10  cboosc  between 
tbc  mucb  and  too  Utcl«  control. 

>5-  V-.  II-  I  <1»  not  rajtc  but  am  irritable,  aod  lore  to  appear  io- 
difiercul  and  even  cut  mj  sc'|iuilntancea.  Injutticc  innk««  In«  most 
pcrnuincnc  rrscntraent. 

36.  M)'  ilauKblcT  of  ii  is  nauc)-,  impndent,  when  sbe  i*  provoked, 
but  rarely  reveoK^fal. 

37.  P.,  18.  Grumbliug  and  fault  finding  Is  the  worst;  umetimes 
trUU  thrnuKb  Ibe  day  come  out  in  the  form  of  petalaDce  or  frclfal- 
ttess  when  children  go  to  bod. 

Different  Ways  in  Jt-hith  /ndividuals  regard  their  oani  Anger 
Stales.  The  conditiou  of  rage  is  almost  slways  regarded  as 
very  dt»lincl  fniiii  that  of  normal  consciousness.  The  uattiral 
untaught  child  has  at  first  little  sense  of  niorsl  wrong  iu  ibis 
state,  but  soon  connects  painful  impressions  with  it  in  his  owo 
experiences,  which  mnke  for  control.  The  instinct  of  !Kclusion. 
strongest  with  girls,  and  the  bearing  a  great  deal  before  giving 
way,  both  attest  the  many  fears  connected  with  this  state. 
Threats  often  imply  peculiar  dangers  if  this  second  personality 
once  becomes  n-tcendanL  Boys,  who  boast  how  strong  they 
are  and  the  crael  things  they  might  do  if  mad,  as  though  their 
auger  was  a  dangerous  and  concealed  weapon;  anger,  which 
ad<i8  more  or  less  consciously  to  its  intensity  b>'  feigning  impulses 
to  do  unutterable  things — all  the:«e  are  often  effective  in  iatimi- 
datiag  not  only  comrades  but  often  parents  and  teachers.  The 
simulatioo  of  anger  often  so  admirable  an  a  pedagogic  method, 
the  dramatic  assumption  of  many  of  the  symptoms  and  expres- 
sions of  rage,  are  someticnes  very  effective  in  pre^-enting  fights, 
and  a  due  sense  among  adults  in  society  of  the  danger  to  per- 
son, property,  or  reputation  of  making  active  enemies  and  in- 
tensifying di.<>likes,  is  wholesome  and  saniliiry.  To  arouse  this 
demon,  which  may  carry  away  those  about  us  in  a  frenzy  of 
rapt  passion,  is  a  danger  that  should  never  be  forgotten,  for 
where  abandon  is  complete,  the  dearest  friend ,  the  fondest  wife, 
child  or  even  parent,  may  suffer  an  almost  complete  re\-ersion. 
and  hate,  as  inverted  love,  may  become  the  most  intense  and 
rancorous  of  all.  A  single  spasm  of  anger  has  sometimes  the 
pon'er  in  some  souls  of  expelling  affection  forever  beyond  the 
power  of  pardon  or  even  truce,  and  perhaps  this  "old  Adam," 
as  a  potentiality,  exists  in  every  soul  and  may  break  through 
every  fetter. 

I.  v..  V).  KiKhteouK  wrath  luakeii  my  moral  ccnae  keener,  bnt 
lhi«,  I  find.  !•  vcr>;  weariue  lo  the  ucrve».  To  have  a  strong  feeling 
of  "  ncTTcd  bim  rigtat,"  when  n  mean  thing  is  done,  is  almost  a  part 
of  conocicDce.  During  tbc  Tirat  *ti>ge  of  venting  anger  upon  an  oppo- 
nent there  fsa  giini  «ati*factiou,  but  (oritiuaiely  for  the  race  this  aooa 
lead*  to  sbsme. 

JotrRSAL—  17 
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a.  P.,  19.  After  a  mad  tpell  I  «oinetimes  feel  tcpcntaui,  olien 
IndtKcrmt.  and  slwaya  rtrr  ^tMl  tbnt  tuy  temper  helped  me  to  do 
what  I  wanted  to  do  out  otherwise  ncrer  ihooW  nave  done. 

J.  M.,  19.  I  bclicTc  ia  caiuei  of  offcocc:  it  Ji  belter  (O  have  tbe 
tBaller  out,  (or  a  KOO>I  tsm  freely  veiiteil  ^ves  au  easement  like  ibe 
"  peace  wbieh  paaaeth  all  undersuniding,  which  notbint[  else  ciin  give 
UM  which  Is  not  of  thu  earth."  I  kuon  people  who  will  not  apeak 
to  fou  for  a  week,  when  you  are  qnlic  at  a  Iom  for  the  can*e,  and  pre> 
ter  hasty  tempers  to  the  ftulka. 

4.  it.,  30.  I  plead  for  more  anger  lu  school.  There  i*  a  point 
wbcTc  patience  ceaftcH  to  be  a  moral  or  pedagogical  virtue,  hut  it  mere 
flabbinesi. 

JM..  31.  In  my  experience  as  «  teacher  it  ia  often  an  czcclleut 
Dgtotimulate  or  pretend  anecr  in  dealing  with  young  children. 
Some  faults  are  better  putiiabcl  with  u  little  beat  of  anger  than  in 
cold  blood. 

6.  P.,  39.  I  prefer  to  dctil  with  Ticry  thnu  with  vulky  (icoplc.  aiid 
au)  Bure  that  »  pretty  good  temper  i*  desirable  if  not  In  excess.  It  ia 
sometimes  well  to  spcnk  out  tlrnt  we  may  know  and  be  known,  and 
avohl  mitandcratflndiii);!. 

7.  P.,  13.  A  nrong  tcmjier  well  under  coutrol  l»  a  great  force,  and 
may  be  used  for  good.  Heaven  knows  I  hope  it  may  prore  so  in  my 
case. 

8.  v..  19.  I  am  *o  often  In  the  wrouc  that  I  seldom  have  a  chance 
for  righteous  indignation,  bat  1  look  forward  to  it  some  day,  for  I 
really  like  to  ffct  into  a  passion. 

9.  M..  li.  It  in  ccnainly  airrcBt  relief  to  get  Ina  ragconce  tn  a 
while,  but  I  think  it  should  be  done  in  solitude. 

10.  P..  II.  The  excitement  i*  the  pleasant  part  of  my  temper, 
and  I  grumble,  funic  and  Rcold. 

11.  F..  ao.  A  girl  of  prickly,  coulradictory  disposition,  balanced 
by  much  judgment,  i(  angry  never  speaks,  but  acts.  Once  when  17, 
and  told  to  replace  sonic  trimmlitgs  she  bad  scissored  into  loo  piecea 
from  her  bat  because  she  did  not  like  them,  the  ws*  roused  to  hisher 
spirits,  the  deeper  the  diicrace.  Ilet  merriest  evenings  were  when 
abe  had  been  iu  trouble  durius  the  entire  day.  and  so  bad  tbrown  off 
all  rCMrainta  and  revelled  iu  the  freedom  from  respoii«ibility  of  being 
good.     All  her  moods  were  afterwards  atoned  by  n  storm  of  tears. 

15.  Scotch,  v.,  14.  1  cai>  Kcncratly  check  temper  at  an  unkind  or 
nrcastic  remark  and  occHsionally  do  not  «how  it  at  all.  Duly  ouce 
within  the  last  ten  years  do  I  remember  giving  entire  vent  to  temper, 
when  I  suddenly  llcw  up  inwardly  nnd  boxed  my  brother**  ears.  He 
looked  so  attouished  that,  although  I  whs  trembling  with  rage.  I 
conld  bordly  help  !au);b!ng.  I  luive  found  it  a  not  altogether 
unpleasant  sensation  to  be  in  a  great  rage.  It  wakes  me  np  and 
makes  me  (eel  very  much  alive.  I  do  remember  once  more  giving 
way,  and  I  shook  my  bigger  brother  till  I  thought  I  could  hear  his 
teeth  chailcr.     If  onvrelTor  bosy,  I  often  (eel  very  bitter  and  cross. 

13-  H.,  to.  The  Mtlsfaction  and  relief  that  u«ed  to  make  the  after 
feeling  decidedly  iileaMnt  is  less  now  than  formerly,  for  now  it  often 
leaves  me  unsatisned.  which  it  never  did  before. 

14-  Scotch,  P.,  t6.  When  I  am  angry,  if  any  one  la  at  hand,  I 
speak  with  greater  heat  than  I  really  feel  iu  order  to  keep  up  my 
anger.     II  is  a  kind  of  luxury. 

J5.  v..  iS.  I  used  to  boH*t  and  be  very  proud  of  my  hot  temper. 
U  left  mt  revengeful,  sulky  and  tkulkiug.     Now  I  regret  it. 

16.  P..  II.  If  deeply  oCteodcd,  I  (eel  dried  up  toward  the  person 
for  weeks  and  laontns.  If  I  apeak  to  the  object  o(  my  wrath,  my 
roicc  sounds  strange  ood  abrnpt  to  myself.    I  once  stood  (or  hours  in 
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front  of  k  tckcher  vtaaoc  rules  I  liad  broken,  wilh  ocCMtonall  j  •  long- 
ing impuUe  tagirc  way.  but  •lomctbiug.  I  iuupoM  falM  pride,  pre* 
TCoted.    I  (clt  too  itraoge  and  excited  to  be  untiappy;  ibc  latter  came  j 
later.     Now  lage  i»  a  *ort  of  inloxtcatiou.     t  ncn  rsbilaiatcd  vitli  a  . 
Bort  of  uiiiiflturnl  hHppineas. 

i;.  Many  boye  ac«  ajt  I  wai,  (and  of  talking  of  their  herculean 
■tiengtb  i(  angered,  warmitg  others  not  10  make  them  mnd,  Ir>l  tbey 
be  annibilaterl  when  their  rage  i«  uiirhaiuc'l.  Such  bovfl.  If  Hilary, 
often  look,  threaten  or  (eigu  to  attlcmpt  the  moat  mnraerous  thing* 
for  effect,  having  thcmsclvec.  bowcver,  (airly  well  io  command  all  the 
time. 

iS.  "  Don't  get  mc  mai!,"  sHid  M..  10,  "  lor  i(  I  am  I  can  lick  K.  S. 
and  B.  <bo^9  of  16  to  18;  and  the  teacher  himicK.  I  bit  the  old  man 
Jdh  once  in  the  none  and  made  hitii  bleed.  He  has  not  licked  me 
sine*." 

19.  "When  I  get  mad,"  »«id  M.  11,  "I  don't  know  what  t  am 
doing.  I  might  takcovil  my  dirk  (he  only  hod  n  tmall  pocket  kul(e) 
and  cut  your  thront  or  ctil  TOUr  heart  out  and  cot  it.  or  ni>  you  any- 
where like  a  stuck  pig.    I  unoatd  not  know  whnt  1  did  till  alterwanls." 

30.  "  1.00k  out,  don't  do  ibat,  itop,  or  you  will  get  me  mad!** 
boy(  often  «ay.  speaking  of  this  Bt«tc  as  if  it  were  a  kind  o(  dem<ml* 
ocal  possession  in  which  they  were  no  longer  accoantablc. 

11.  When  I  am  misjudged,  as  I  often  am  (for  this  is  tbc  way  I  put 
10  Biysclf  the  (act  that  my  ilatar  U  far  wore  attractive  than  [  and  gels 
all  the  attention)  I  simw  my  temner  by  pretending  to  show  non- 
chalaucc.  "  I  care  (or  nobody  t(  noWly  cares  (or  nie  "  i*  the  spirit, 
althongb  1  do  care  very  much  indeed.  Olicn  I  never  wished  to  a«t 
matters  right,  but  gloried  in  being  a  martyr. 

ai.  M.,  18.  I  act  on  the  impulse  and  speak  straight  out  wbat  I 
think.  Day  how  inadilenlug  it  h,  give  others  a  piece  of  my  mind,  tell 
them  bow  they  should  act.  If  they  think  I  make  too  much  (um  and 
keep  cool  tbemielvcs.  I  am  all  the  madder.  I  always  say  all  that  I 
mean  and  (eel  ca*ier  for  having  spoken  out.  hut  alwnvs  regret  it  later. 

3,%.  v..  14.  If  my  temper  is  upset,  t  feel  disobliging  and  disngree- 
nblc.  I  never  bad  physical  signs  of  it.  and  have  learned  to  avoid 
those  I  cannot  live  pteauintly  with.  When  pasiion  riHes  I  have  to 
weep,  and  must  hide  lest  the  cause  of  my  anj^cr  should  think  my 
tears  arc  those  o(  pentteucc.  instead  of  righteous  iodigoalion. 

3J.  Psychological  observntioni,  tike  charity,  are  best  begun  at  home, 
aDil  t  have  all  my  li{e  been  ut  home  with  almost  nothiug  ao  much  as 
temper,  although  I  never  spoke  willingly  about  it  before,  save  once 
to  the  clergyman  who  prepared  me  (or  confirmation  at  the  age  o(  16. 
Hjr  confess lous  arc  not  complete,  but  I  do  not  know  how  to  write  some 
things. 

Love  and  t)rtad  of  Steing  Cottflict  in  Anger.  Both  our  re- 
ttirns  and  common  expcricuccs  show  that  many,  and  especially 
vromeii,  huve  j^reut  .tnil  Mitietiiiies  morl>id  dr«ad  of  any  iiiflni- 
fcstations  of  anger  as  of  all  other  uacontrollcd  stntes.  In  an- 
imal.s.  Itnuiles  are  often  described  as  watching  with  compla* 
ccncy  the  conflict  of  their  rival  males  for  their  possessiou,  and 
it  seems  probable  that  the  intense  horror  of  this  state,  which 
many  females  report,  is  associated  more  or  less  uncoiiscioiuily 
with  the  sexnal  rage  which  has  followed  it. 

The  great  interest  and  pleasure  in  a  fight,  which  boys,  men, 
and  sometimes  even  women  manifest,  is  well  attested  in  the 
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history  of  gladiatorial  coiitcits,  tournaments,  the  wager  of  battle, 
pugilistic  encounters,  duch,  whether  by  students  or  according 
to  codes,  wrestling  and  maiiy  other  popular  diversioas.  the 
crowd  that  alwa>*&  gathers  to  see  men.  hoys  or  e%-en  dogs  6ght, 
cock  fights  and  hull  lightx,  etc..  are  further  attested.  The 
spectator's  first  impulse  is  to  sec  fair  piny,  and  to  have  the 
contest  prolonged  nn<l  continued  until  one  or  the  other  of  the 
coulcstants  is  subduetl,  and  sometimes  tlie  thumbs  go  dowu, 
and  even  death  is  postulated.  The  writer  hini-tcif  confesses  in 
his  own  experience  a  quite  unparalleled  tingling  of  fibre  and 
a  peculiar  mental  inebriation,  lie  has him.self  felt  inexperiences 
of  this  kind,  which  as  a  psychologist  and  especially  as  a  student 
of  this  subject,  be  has  felt  justified  in  giving  himself.  The 
cotntnon  exi^ericnces  of  life  seem  dull,  there  is  a  zest  of  heroic 
achievement,  of  staking  all  for  the  chance  of  victory,  of  doing 
ftud  daring  with  the  greatest  energy  and  risk,  and  that  despite 
the  brutality  and  the  »eiise  of  degmdntion  which  comes  from 
defying  the  ban  of  social  condemnation  placed  upon  witnessing 
such  scenes.  They  give  a  seuse  that  is  to  a  grciti  degree  tnie, 
that  life  is  warfare,  thut  the  struggle  for  sur\-ival  never  inter- 
mits, is  always  intense  and  bitter  upon  whatever  plane  life  is 
livc<l,  that  offensive  and  defensive  resources  must  never  bo  out 
of  reach,  and  that  in  a  sense  c^'ery  one  must  be  either  a  good 
fighter  or  a  coward.  Compared  with  the  utterly  unregulated 
fights  of  quite  biirbtric  human  beings,  all  these  forms  of  con- 
flict are  more  or  less  refined  by  rules  or  by  customs,  and  one 
moral  which  familiarity  with  tliem  impresses  i.s  that  muscular 
strength  and  agility  and  the  power  to  use  fists  and  other  natural 
weapons,  and  even  some  kind  of  code  by  which  under  certain 
circumstances  certain  wmngK.  which  the  law  cannot  reach,  tan 
be  promptly  and  summarily  dealt  with,  is  a  distinct  adrantagc 
to  the  ethical  nature  of  man  and  a  real  safeguard  of  the  high- 
est civil  if:flt  ion. 

I.  Tbc  «(ghl  of  sngcr  Id  otlicrs  csusea  an  awe  ntrack  yet  [ntcreaied 
wander  in  the  ftpecUtor,  mod  every  one  Hocks  to  ace  a  quarrel-  A  boy 
of  It  jigged,  dancol  and  leaped  up  and  down  oa  wiincaMtig  a  qairrel 
between  two  K"'"'  ahlioujjli  Ihey  attempted  iio  physical  viotcncc,  but 
simply  stared  at  CHL-Ii  otlici  and  »ald  bitter  tliinga  in  a  loir  difetlnet 
voice.  If  tlic  (lonTTcl  i«  by  older  people,  spectators  on  ttac  otticr  hand 
retire  ia  atmotl  jutcikc  pfoportioB  to  their  »cx,  a|[c.  and  utrengtll. 

1.  ¥..  16,  Aly  brother,  17.  otice  waa  roiiwd  to  a  Ircniy  at  hi* 
brother  altackiti|{  him  brutally  and  looking  aufally.  Ue  wm*  taken 
to  liU  room,  nud  I  HI  by  all  nigbt  fearing  murder,  or  tontethitlg  cite 
still  iiiore  drcxlful.  to  follow.  The  tiect  day  lie  was  silent  aixl  aalleil. 
but  {{radnallv  became  hliufcelf  ugaiii.  This  eKpericnce  I  cannot  eren 
now  think  ol  wttboat  shnddcring. 
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Alas  for  those  who  consume  the  power  of  arrest  or  control 
too  frequently  or  too  completely.  Many  are  angels  or  demons 
just  in  proportion  as  they  are  rested  or  fatigued.  The  state 
called  irritability  is  due  to  loss  of  inhibition,  and  when  this  is 
gone  man  is  the  victim  of  whatever  morbid  impulses  may  be 
ei'oked,  and  some  forms  of  insanity  consist  essentially  in  the 
loss  of  this  higher  power  of  restraint  and  the  liberation  in  un- 
checked violence  of  lower  instincts.  Not  only  anger  but 
mania,  acute  and  active  melancholy  and  suicide  are  often  thus 
explained.  Intensity  of  impulse,  like  the  power  of  control, 
varies  through  all  degrees.  Some  have  perhaps  all  the  wild 
pasdons,  hysterical  impulses,  and  criminal  propensities  in 
great  power,  but  keep  them  so  in  leash  that  their  strength  and 
perhaps  their  very  existence  is  not  suspected  by  their  nearest 
friends  till  some  unusual  strain  removes  the  power  of  repression 
for  a  brief  interval  when  they  break  out  with  overpowering 
mastery.  To  have  and  to  control  them,  however,  in  some 
cases  seems  to  give  the  tension  with  which  the  best  work  of 
the  world  is  done.  One  function  of  education  and  civilization 
is  lo  res  rain  and  tutor  the  too  quick  form  of  response  we  call 
temper.  It  is  always  a  waste  of  energy  which  passes  from  the 
potential  to  the  kinetic  form,  so  that  control  is  storage  of 
strength  for  either  endurance  or  for  action.  The  irritable 
diathesis  involves  the  loss  of  all  sense  of  proportion  as  well 
as  perfect  dignity,  and  weakens  discipline,  and  "temper  is 
a  weapon  we  hold  by  the  blade."  We  can  see  thus  how 
irritability  is  often  a  stage  in  the  recovery  from  disease.  This 
lower  power  of  reflex  is  restored  before  the  higher  power  of 
control. 

Lange's'  theory  of  emotions,  as  is  well  known,  makes  vaso- 
motor changes  primary,  even  to  those  of  the  neuro- muscular 
system.  Sadness  and  fear  are  at  root  vascular  constructions 
with  consequent  diminution  of  voluntary  innervation,  while 
joy  and  anger  are  vascular  dilation  with  augmented  innerva- 
tion. Joy,  sadness,  anger,  etc.,  are  not  mysterious  energies 
causing  physical  states  and  changes;  but  we  must  drop  this 
psychic  hypothesis  and  say  conversely  that  sadness,  e.g.,  is 
simply  a  more  or  less  obscure  feeling  of  the  vascular  phenomena 
which  accompany  it.  If  these  latter  could  be  eliminated,  nothing 
would  remain  of  anger  save  a  memory  of  its  cause.  In  everj- 
emotion  there  is  an  initial  fact,  idea,  image  or  sensation,  but 
the  emotion  itself  is  nothing  but  a  sense  of  those  organic  changes 
whicli  precede  and  condition  it.  To  prove  such  a  theory,  as 
Dumas  well  says,  we  must  suppress  all  the  visceral  and  periph- 
eral changes  and  see  if  this  involves  the  loss  of  the  emotion; 
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bm  this  can  never  be  done,  and  hence  the  theory  is  safe  fr 
expeii mental  pruiif  or  disproof.     Perhaps,  however,  some  pro- 
portion  mn>'  be  established  tjelwccn  emotional   intensity  Ai 
vascular  instabiliiy.    This  view  is  essentially  mechanical,  basing, 
feeling  on  physiological  reflexes.    Tbe  view  of  Jamea '  i»  that 
*'  bodily  changes  follow  directly  the  pcrcepiioR  of  the  exciting 
&ct  and  that  onr  feeling  of  the  same  changes  as  they  occur  is 
the  emotion."     "  We  arc  sorry  because  wc  cry,  angrj-  becaUDC, 
we  strike,   afraid   because  wc   tremble,  etc."     These  bodilyi 
changes  are  not  merely  va»cti1ar  but  are  inDumemble  and  are 
all  felt.     For  the  finer  as  distinct  from  the  coojser  emotions, 
weakened  rcpetitiou  of  once  useful  acts,  the  Darwinian  aiialo-  . 
gou.s  fecliiig  theory  and  that  of  eiisirst  drainage  channels,  whichJ 
are  probably  not  the  smaller  muscles  but  by  way  of  the  pncnoj 
gastric  and  sympathetic  nerves,  are  the  three  explanatory  prin- 
ciples. 

No  one  adequately  informed  on  the  physiological  basis  of 
psychic  life  will  for  a  moment  qnestion  Itiis  general  view  of  the 
primacy  of  physical  changes  and  no  one  who  accepts  the  most 
cardinal  principles  of  modern  epislemology  will  hesitate  to 
affinii  another  psychic  element  and  to  deny  that  the  physical 
changes  arc  the  feelings.  Not  only  ought  the.sc  two  precepts 
to  be  almost  jilatitudes  in  ixsycliology  and  have  inlere^t  only 
for  those  still  nnmerons,  as  the  discussion  of  the  I.angc-Jat])es 
theor>'  has  shown,  who  hold  that  the  soul  is  more  or  less  enti* 
live,  but  the  same  principles  apply  to  every  form  of  intellectioii 
as  well,  save  only  that  instead  of  muscle  tensions,  blood  pres- 
sures, etc.,  we  must  sub^tilute  more  .-tubtile  cbauge-s  in  the 
highest  nerve  centers.  This,  too,  is  tbe  only  fruitful  presup- 
po^tion  of  modern  psychology,  vague  and  general  as  it  must 
be  in  the  present  »tute  of  our  knowledge.  In  all  thought 
brain  changes  must  be  postulated  as  preceding  in  time  and  as , 
all  conditioning.  A  far  lietler  and  fuller  statement  of  this 
principle,  so  far  as  the  emotions  are  concerned,  has  just  been 
made,  iudepeudently  of  and  in  entire  ignorance  of  the  Lauge- 
Jamcs  view,  by  Sutherland.*  who  makes  an  admirable  digest  of 
recent  biological  and  ps>-chological  researches  which  seem  to 
point  to  the  conclusion  that  henccfurih  we  ninm  conceive  that 
tbe  emotions  are  to  the  intellect  somewhat  as  the  sympathetic 
nervous  system  is  to  the  cerebro-spinal. 

In  general  terms,  we  may  say  that  tbe  brain  begins  with  the 
vertebrate  scries,  and  that  the  visceral  ganglia  that  preside 
over  nutrition,  circulation  and  perhaps  vascular  tone,  and  the 
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involuntary  and  non-striated  muscles  affecting  nutrition,  tem- 
perature, sex,  etc.,  are  the  twilight  region  where  the  keys  to 
the  solution  of  the  psychology  of  feeling  must  be  sought. 
Most  of  the  history  of  life  as  recorded  in  the  rocks  since  the 
amphioxus  has  been  devoted  to  the  development  of  muscles 
and  to  laying  the  basts  of  all  that  they  presuppose  for  the  soul; 
and  the  suggestion  is  irresistible  that  the  roots  of  our  emotional 
life  must  be  traced  back  to  those  paleologic  ages  where  prever- 
tebrate  life  had  its  fullest  development.  The  feelings,  there- 
fore, are  indefinitely  older  than  the  will,  as  it  is  older  than  the 
intellect.  Mosso  and  others  have  lately  laid  stress  on  the  idea 
that  the  physical  expressions  of  the  most  different  emotions  are 
often  more  or  less  similar,  especially  if  they  are  intense.  It  is 
no  doubt  true  that  strong  feelings  are  so  widely  irradiated  as  to 
affect  every  part  and  organ  of  the  body;  and  although  pleasure 
states  are  more  closely  related  with  expansion  and  extensor 
muscles,  and  pain  with  ameboid  and  cellular  contractions  and 
in  the  higher  forms  with  the  Sexor  muscles,  it  seems  improbable 
that  emotions  so  opposite  as  anger  and  love  should  not  be  as 
strongly  contrasted  in  their  expression.  Probably  our  emo- 
tional psychology  has  now  only  advanced  to  a  stage  of  devel- 
opment more  or  less  corresponding  to  that  stage  in  general  psy- 
chology when  it  was  first  clearly  seen  that  the  brain  and  not 
the  heart  was  the  general  organ  of  mentation,  and  perhaps  we 
are  now  at  the  dawn  of  a  period  of  ganglionic  psychology. 
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Stadiettkbfr  Hyslerie  ^Qa  Dr.Jiw.  BRXU'xit  knd  Dr.  Sicu.  Fmron. 

Tliit  llitle  book,  alttiougli  it  appeared  in  1893.  Is  not  so  gciirmlljr 
huown  by  p^vvholoKiots  pctbapi  .in  bctb  iln  iutCKtt  nixl  iiiipon«iK« 
warrant*.  With  a  diflercnt  purpose  Iban  tbc  {treat  work  of  l.t^rand 
Du  S«ullt,  the  pr«9i'Ul  atudj'  liioiu  lltcK  10  tboK  cu««  of  hjsKris 
which  W  ot  psycbk  origip.  These  me  ranch  more  naroctoui  Ihau 
ha«  commoaly  been  tuppotcd,  aiul  can  Blmost  invniialily  be  iraccd 
back  10  koine  icaJoii  of  ibc  psychic  MxtMl  rcglou.  Pftvcliicol  bytteriA 
la  ilrGtied  an  "  iter  Prregunf^,  welche  otntromt  odcr  al>reagirt  wvnlcD 
mux."  The  excitant  it>  of  a,  compuliHiiTy  nalnie  and  l>ciQK  ideational 
iu  orijitn  Ik  frc<iiieuily  biilileo  Iruiu  the  indivldtial  hiinscK.  It  may 
ultcii  tw  icproJui-cil  bv  the  aid  of  «  light  bypnoiis  or  by  pi««»in«  tfa« 

Jatii-nt  to  the  point  of  coufetaioii.  and  upon  aiich  poMJbiliiy  ana  the 
CKice  of  its  »ucc<»«  ic8t«  the  Iherajwutrc  mocrduic  of  the  authors. 
The  key  iioieol  the  disciiMion  lie*  in  tbc  ciiAcavor  toTiiid  thccansc*  or 
oocwio'oa  01  hysteria  in  luilden,  painful  expcrieiicc!i.  (hacks  of  some 
sort,  fTci|iieolIj  sexual,  apparently  prcKiil  (01  the  lir>t  litne  but 
really  OTJjiiiiatiDg  in  ^e«r»  pASt.  The  clcsre«t  dependence  is  cM«b- 
lished  between  p«ychic  Ictioni  or  shocks  and  the  resulting  byHcrias 
witb  their  various  acnsorT  and  motor  dUburbance*. 

The  Inhalt»-VenelchnlM  enumerates  tliv  following  topic*: 

Part  I.  The  Psychical  Uechaniam  of  tlyatericot  Tbcnotnena.  ■  r«< 
prinl  from  the  Ncuio!oi;i*cben  Centralhlntt  for  1893. 

Part  It.  A  history  of  cases,  carefully  dciaileil  and  witb  much  of 
pavcholof^cal  !iaggestivctte!i3. 

hrt  lit.  Restatement  of  the  author'*  theory  and  an  attempt  tO 
find  a  b«sis  for  the  facts  noie<l  in  cerebral  dynamic*. 

Part  IV.  This  <«:ttou,  not  the  least  fruitful,  deals  with  the  payclto- 
thcrapeuticiol  llyitcTia. 

Three  propositions  embrace  the  corryinK  poircr  of  tbc  anthor's  diS' 
cDsaion.  FirU:  Hysteria  is  for  the  most  tian  psychic  and  foni>dcd 
upon  reminiscence.  An  is  cKplicitly  stated,  the  shock  as  aKeiit  docs 
not  Immediately  piofokc  the  symptoms,  but  the  memory  of  the  psy- 
chic sh<)Ck  acts  as  a  »ott  of  strange  01  foreign  body,  rcaiaioing  nctive 
(oryearsafier  the  first  impress.  Second:  The  caMttional  force  and 
patnoIOKiral  cllcctivene»  of  such  reminiscences  are  due  to  the  fact 
that  noimftl.  odennate  reactions,  either  inttinctive  or  exprcHionsl,  are 
denied  them.  Uyateriat  are  conditioned  upon  bvperx8iiie«ic  mem- 
one*.  Tiitii;  Such  memories  and  einotionnlly  snrcharKed  rem- 
fnitcenceti  lend  to  form  scparntc  fjroups,  giv-ing  rise  to  the  well  known 
phenomena  of  dlfitrscliou,  double  consciousitrst,  sensory,  motor,  and 
ornnic  distorbances. 

The  hyslcric  caniciousness  hns  a  field  of  its  own,  its  reactions  mnt- 
tjform  and  vurictl.  subject  10  no  apparent  lows.  Completed  in  tia 
course  of  derelopment.  it  leads  to  a  Kuuilcrins  of  the  ^^ul  lt««lf, 
Hcreio  it  may  be  likened  to  the  self  of  the  hj'puotic  state,  many 
of  the  phenon'teoa  of  the  former  arc  paralleled  in  the  Utter.  So  ibe 
authors  would  place  beside  the  formula.  "  Hypnotism  is  artificial  hys- 
teria." the  other  proposition.  "Tbc  bnsi*  auil  conditions  of  hysteria 
are  found  iu  tbc  existence  of  hypnotic  /^usttludcu."    Thus  the  problem 
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of  pathological  aHoctaliotial  groapa  of  bypeneslhetic  memories,  ao 
InfliiCBtJnl  BTid  cHecllve  of  hotlily  cooilitious,  pool*  ittclf  witli  tht 
eflleaer  of  hypnotic  sii},'g«»tiaii  m  g«ucral.' 

The  author*  uaume  ■  tendency  to  keep  coastani  the  iDtra-<?ercbral 
excitation.  The  rrjfulnr  normnl  rxprewioii  of  the  cmoliont.  the  uti*- 
faction  of  the  tunilanieutil  seeds  of  our  being,  the  uclivities  of  our 
routine  life  aie  all  aids  in  maintuinin);  nervoui  atahilitv-  Shocka  of 
various  sorts  Irani  without,  rdiIiIcq  (right,  extreme  toTrowor  joy.  over 
rcpiTMion  from  within,  too  much  monotony  aaJ  nniforniliy  may  .[uiclc- 
ly  Tai»e  tlie  tension  to  the  point  of  danger.  The  vegetative  organs 
ate  normally  insaUtcd  from  the  activity  of  the  ccrcbmm,  hut  under 
the  cireumsiniices  fitatcil,  or  others  slEfn,  the  over  tcusSon  ol  the  cere- 
bral excitation  may  break  tbrongh  it»  accuilomed  bonmls,  ditfuae 
itself  over  wider  areiu,  sliunl  iticlf  into  new  paths.  Ai  with  elcclftc 
f  urrenit,  wcakenrd  placea  of  insulation  niav  be  broken  throuxh,  the 
tontinuily  of  connection  may  be  destroyea,  or  a  "kuner  achloB*" 
formed,  ihut  layinK  a  neuroIoKJcal  hnsfs  for  both  the  poattive  and 
acKOtlve  phcnonienaof  hysterin.  Here  l>clon^8,  too,  what  Oppenbeim 
call»  the  "  anoiualotia  expresnion  of  the  emotion*,"  Ihc  purely  m^or 
part  of  hysteria. 

Tlic  unique  feature  of  ibe  iMok  Is  the  method  of  cure  m  applied  to 
psychic  hvBteria*.  [ii  many  cams,  the  complete  confession  of  the 
circamatance*  and  occasion  of  the  original  paychic  shocks  wa<i  naf- 
ficient  to  cnuae  the  phenomena  of  hyslcrin  to  vanish.  Ui  other  case*, 
a  tight  deeree  of  taypnotism,  or  the  "  conccntraliou  "  of  the  patient's 
attention  by  Bembeim'a  method,  *crvc>  to  aid  Ihc  pntiem  in  recalling 
and  iclivintt  the  oceaaionin^  (aclor«.  TbeHe,  iilaiiily  and  folly  detailed 
In  wortU.  ie«d  to  the  abiogation  of  the  bodily  di»ti)rbaucea  likewise. 
Communication  enliKbtens.  diicharKea,  relierea  the  icution,  even  if  it 
he  not  held  with  the  pricft  and  followed  by  aboolulioii. 

The  paychic  process  wliich  was  the  point  of  departure  nmut  I>« 
reproduced  in  a  manner  ns  life-like  as  poaaible,  brought  in  slalum 
noietndi,  and  then  detailed  or  conteaacd.  Ciampt,  neuralgia,  hatln- 
clnationf,  functioual  slluicnts,  paralyica.  aonrstiiesias,  once  In  full 
intensity,  have  been  caused  to  voutah.  I'or  example,  the  hysteric 
patient  Prna  Emmy  (to  which  Fremt  devotea  about  fifty  pn^ca  in 
detailin)^  hlRlory.  ifiagnosi«,  and  cure)  is  the  snl>jcct  of  8ucc«a«ive 
traumatic  experience*,  early  sexual  precocity  and  knowledge,  severe 
fright  ill  various  wnyt.  attack*  on  the  part  of  her  hrother,  who  is  n 
luorpbine  fiend,  death  of  her  huibund.  i-ic,  all  storcl  uuil  «urcliar);ed 
with  emotion,  knit  together  into  n  psenilo-personality.  These  con- 
stituted a  latent  cau>c  of  hyaicria,  nhtch  alw^iya  took  Ihc  direction  of 
•ome  factor  hi  thi*  complex  Kroup  of  a«*OGiatlonal  »lates.  Treatment 
and  cure  were  pccaliarly  ditScuft  because  "the  second  condition." 
the  hysteric  personality,  had,  as  it  were,  so  many  roots,  was  so  deeply 
Imbeadcd  and  appeared  under  iiuch  direrw  lornis  and  activities.  The 
treatment  consisted,  however,  aa  in  all  ciues  of  psvchic  hysteria,  in 
aecuriiif:  repealed  confesnion  of  all  the  uliocks  and  iiiorhiilities  and 
dl»cUATK">K  the  mclTiory  of  the  same  day  \>y  day  as  they  apjienred. 

.AdiBf.uti  tendency  in  this  interesting  dtscoMion  is  to  rehabilitate 
the  sexual  clement  as  of  prime  importance  in  hysteria — a  standpoint 
which  ia  mote  or  1cm  repudiated.  Freud,  fresh  from  the  achool  o( 
Charcot,  as  h«  bimscK  aays,  was  prone  to  look  upon  the  sex  element 
in  hysteria  OS  a  misnomer,  tiut  was  led  toachatigcof  view  by  a  careful 


■  tMlliiTnl'*  opcHiiKni*  ind  Ihttry  n(  ciict  'ay  rctcane  of  alicmlon  [ram  tl>e  "  lllc 
ol  rrltttloti ''  iitc  tut^iErikllvr,  tii  thl«  ixinucolloii. 

1>c  t'uiliii>" <lt>  eac<icu<9titii<lcl'nypuuti>ine.  faru.  iiisi.  A  liitcf  Matenuslol 
thcorynuv  bv  launil  alto  Is  Mlod  U.K.,  Vol.  xitl.  p.  u*  tl. 
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sindjr  of  tbe  retnaikable  cnie*  delniled  in  Part  II.  The  «pparca:ly 
correct  infcirucr  (rom  Mstinlic*  tbat  hy«eri«  ( whicli  Dr.  Weir  Mitch- 
ell cAlls  ilie  ilomciitic  (lenioii)  iocrcuei  not*bl>'  dtinnK  Ibe  aiiolrtccnt 
itBBC  of  girln  nnd  imtuediately  luccccdinK  nutrtiagc  in  woomd,  a*  w«1I 
a*  tlic  recent  cliiiicHl  tcconU  of  Cnttcl.  6bo«*  itisi  the  (cmalc  diatbcsi* 
(•  peculiarlj  inweptible  to  hysteric  pbeaom«a«,  jnM  as  pfltc»i«  ni  '.he 
prMcnt  •tttxcol  cvoluliou  it  somcwbat  charadcttiticallr  n  mati:  ills- 
cane.  In  (act.  tbc  gtcat  ftitictionul  ctakn^ca  And  duties  of  woman, 
vthicrh  mean  periodic  nnttabilitjr  and  tensionsl  octivitj.  might  sricDe 
■c  mucb. 

'I'be  booV  will  t)iu»  prove  stirKfiilirc  to  those  hidc-honnd  psycUo- 
logicdt  tliiukera  who  ar«  over-dogmatic  to  fixing  the  limit*  of  tbc 
iMMmal  in  coiisciou*  life.  lu  veil  as  ihoic  who  view  the  abaorinal  as 
ipsotatto  of  BO  direct  volue  to  lUc  («'lt  which  psychology  bas  erer  la 
band,  the  systematic  explauation  of  conscious  expeiiencca. 

liKWlK   W.  ROMKLS. 


Hiitory  of  tnUlUctual  Development  on  the  I.  inet  of  Modem  Et^m- 
/f(M,  hy  jotiK  [iKAinit  CRoKtnK.  London;  l.on)[iiiaii(,  Green  & 
Co.,  1897.    Vol.  I.  pp.  J19.    Copious  index. 

This  book  i*  ibe  fim  of  a  series  ol  volume*  in  which  the  anibor 
sets  bimsetf  the  la»k  of  cxpouadinR  the  Intcltectiutl  Dereloproent  ol 
(be  world.  In  this  volume  the  subject  is  brought  down  to  tbc  closing 
of  the  schools  of  Athens  by  Justinian.  Tbc  evolution  of  Greek, 
Hindu,  Hebrew  anil  Cbtisiinu  (to  519  .\.  D.)  thongbi  are  treated.  In 
anccccdin^  volumes,  Mohammednnism.  Mediitval  Catholicism,  the 
Revival  of  LcaruinH.  the  ReformntiDo.  Modern  Metaphysics  and 
Modem  Science,  with  tbc  Doctriiip  of  Kvotution  are  to  be  dealt  with ; 
and  tbe  results  of  this  comiirehetisive  survey  of  Intellcclnal  Develop- 
ment will  be  brought  to  bear  upon  the  present  pTobUm>k  of  religioa, 
phflOMtpby,  politics,  political  economy  and  sociology. 

Hegel.  Comte.  Bnckle  and  Speucer  have  already  made  attempts  10 
reduce  this  history  toiixcd  and  dcierminntc  laws.  But  thCM  attempt*, 
tboui;h  ndmirsble  ami  splciidid  in  theni»elves — asetfortsof  thebnman 
mind  to  find  itself— us  icicutiHc  histories  were  (oredoontcd  to  failure. 
Sot  until  our  owu  limes  ban  a  sufficient  body  of  historical  facts  been 
brought  trtKClher  to  justify  an  atleinjit  to  reduce  them  to  fixed  and 
scientilic  laws.  Hegel  was  obliged,  therefore,  to  enunciate  a  staglc 
general  law  for  tbe  whole  field  of  ituellcctUBl  development.  Instead 
of  cnnndatiog  n  number  »(  more  closet y-litting  laws  lor  its  separate 
dJTlsioiis  and  sections,  Comte  in  his  "  three  stage*  "  shows  liow  the 
i0cia{  atid  moral  phenomena  of  the  several  periods  were  conneftetl,  but 
bis  law  wan  loo  wide  aadj^enerBl  to  determine  their  intelUelual cnfFK 
and  line  of  evolution,  mickte  made  no  appreciable  advance  upon 
Comte.  He  merely  prciculs  the  uimc  ibrsii  under  dificrcat  terms; 
and  tarns  what  purports  to  be  a  tctcntiric  enquiry  into  a  magnificent 

flieee  of  special  pU-odiug  in  tbe  interests  of  a  particular  stajie  of  iaiel- 
cctual  development— the  scientilic  or  ■"inductiTc,"  As  with  Hej;el 
nod  Conitc.  so  with  Spencer.  His  great  luw  of  evolution  is  too  wide 
and  comprebcnstve  for  a  satisfactory  explanation  of  the  special  prob- 
lem of  inteltectuat  development.  The  law  of  eudles*  difiercntiatioa 
M  a  cosmic  principle  is  nl  prime  importance,  but  i*  barren  as  an 
explanation  of  the  limited  problem  in  question.  The  slty.  though 
apanuing  tbe  world,  and  Ocing  tbe  abode  of  the  gods,  is  uaeleis  to 

Erotect  man  from  wind  and  rniii.  The  imfiorlHuI  point  \»  not  the 
nowledge  that  a  new  germ  of  religion  or  morality,  once  planted  In 
tbc  minds  of  men.  will  unfold  in  inlinite  diltereulialioas ;  but  rather 
the  impottant  thing  to  know  it  bow  a  specific  intellectual  advance 
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taken  pUoc,  how  a  specific  iAtt  becomes  modificcl  into  another  tpeciSc 
idti. 

To  CDunciAlc  (ucb  a  spccinl  law  or  Inws  under  which  the  iutel* 
lectUHl  evolution  of  the  world  procenls,  is  the  aim  o(  tbU  meMnt 
work.  The  author  finds  three  types  of  caoae  ent«Ttalti*tl  ojr  the 
huninn  mind — these  three  bcitiK  dcterniincd  bv  the  DOtion  tbey 
have  (ormcd  to  IhetiijclTeii  of  the  nature  of  l6e  nunc  or  cnuM) 
by  whivb  they  conceive  llie  worlil  to  have  been  protlaccil.  Tbe*« 
he  deuomi antes,  for  convenience,  Rcligtoa*  Cante*,  Meiapbyaical 
Coutes,  and  Scientific  Caum-o.  t'pon  t hew  three  cau»e*  a*  conslaDt 
factors  ill  llie  inlcllcctdal  history  of  the  uortd.  be  seeks  to  recon- 
■iTuct  the  biBti)r3-  of  Intellectual  Developineni.  Instead  of  regarding 
Pbiloaophy.  as  He);ei  baa  done,  as  a  swclliuK  torreDt  which  whirb 
Into  its  own  current  Religion  anil  Science  aa  mere  tributsrle*  and 
Spoilt,  be  has  figured  it  as  only  one  form  of  thought  ntnons  several, 
CMcfa  of  which  bn*  it«  own  laws  and  modes  of  proctilure.  Tiil:ing  his 
Stand  upon  the  human  miutl  in  its  enscmhle.  cot  npoii  some  Nej^nicttt, 
he  udcaeacbof  the  Co tro ponding  causes  in  turn  as  a  fixed  point  by 
which  lo  measure  the  Other — like  Ilie  surveyor,  who  uses  the  height 
of  a  tree  to  measure  the  estent  of  a  field,  and  the  length  of  a  field,  the 
heiiiht  of  n  tree. 

Tm  author  confesses,  with  fine  tolerance,  that  the  belief  in  a  stu* 
peodoaaaud  overarcbinu  Supernatur»1isui  every whccc  cnfolditiK  and 
ptrradiuR  the  world,  is  largely  personal  conclusion  and  not  ncccsfsry 
tnuufcrablc  to  other  minds.  It  is  therefore  not  pressed  upon  the 
recder.  but  ia  left  to  hU  deep  moods  with  their  finer  and  truer  spiritual 
affinities  and  iutention*.  W.  S.  S. 

L'ldJalismt  Social  par  B.  h'otfRNiitkit.  BibliolliiijHe  GiniraU  des 
Sdenfes  SoeiaUs.    Paris.    Pelix  Alcaii,  1898. 

The  author  isa  convinced  socialist ;  at  the  same  time  a  true  scientist. 

Formerly  hnmanicy,  being  unable  to  conceive  of  nu  ideal  on  earth, 
looked  for  its  Ideitl  iu  a  life  of  dreams,  after  the  present  life.  At  the 
present  lime  the  necessity  for  so  doing  no  lonKcr  exists,  Science  llMs 
so  developed  as  to  alford  no  means  for  the  renlizatiaa  of  happiness  in 
this  world. 

The  old  science— tf.j'.,tbe  diacusBions  va  the  Universal  la  during  the 
Middle  Ages-'itood  entirety  aloof  from  pmcticnl  life.  To-day.  although 
engaged  mworfc  Indeprnilcni  one  of  thcolhcr,  they  both  strive  towards 
Bttaintni;  the  same  end.  It  is  not  necessary  to  give  examples  showing 
bow  much  the  recent  scientific  discoveries  have  advanced  mauklud 
towards  Ibc  idt-nl  of  n  socintist. 

It  will  be  found  that  two  other  Hteps  in  tbc  same  direction  have  been 
taken  :  co-operation,  and  the  division  of  Iftbor,  which  even  more  than 
the  development  of  science  arc  a  proof  of  the  socialistic  character  of 
modern  life.  It  is  true,  however,  that  much  remains  to  be  done  in 
establishing  the  relation  between  the  wotk-giver  and  the  worker, 
which.  OS  yet,  is  a  sort  of  slnvery,  owing  to  the  fnci  thnt  ihesnlanrdoe* 
not  re  present  the  full  value  of  the  work  done,  the  work-givcr  retaining 
part  of  ibe  profit.  On  the  other  band  capitnlism  is  in  a  process  01 
trniu  format  ion,  it  is  becoming  imiiersonal,  that  is,  corporations  take 
Ihe  place  o(  private  cnpilidistK  iu  large  enterprises — a  new  triumph  of 
Socialism — and  those  are  cases  even  where  the  laborer  has  bis  sliara 
in  tbc  profit,  where  he  has  become  an  BMOciate  in  the  business. 

I'rom  the  sinndpoiut  of  economics  the  rcanlt  of  the  latter  movement 
will  be  that,  owing  lo  the  progresa  science  has  made,  production  will 
be  to  abundant  that  the  cost  of  living  will  be  reduced  to  nothing.  All 
this  ia  advanced  in  the  strongest  and  most  logical  roanaer. 

Not  BO  the  second  part:  tbe  development  of  the  social  institutions. 
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rirst  (be  (amity.  Capitalium  hiu  dcmoraliied  family  Vilr.  WoBt«D, 
baviiif'  to  work  tu  factor jci;.  arc  ohli)[nl  to  leave  their  hotncs.  But 
tlierrlt  Home  lulTSbisgr  in  tlim  Mate  of  aflairs;  eamiug  bcr  bread 
henelf.  has  girta  to  woiunii  bcr  socio]  indepeodeiKe.  She  now  i»,  or 
will  be,  a  "K)cia1  all  "  in»i  as  well  nx  man. 

Tbe  relations  of  tbe  fmliviilual  to  the  Slate  will  continue  to  ilc*clrtp 
flintier.  Democracy  haa  taken  the  place  of  monurchy.  aati  the  tD<»]eni 
man  doc«  not  ndwit  ibnt  the  Stale  has  any  jaritdiction  in  pnrale  mt- 
(airs,  but  that  it  mutt  eoiirme  ittelf  KtHclly  to  the  adinitiiairation  of 
public  matter*.     Mr.  Foiiniitre  thinks  that  tbe  time  will  come  wtico 

Enhlic  laws  wiil  be  nsclesi,  bi-cauic  mnu  will  comply  with  what  he  ha* 
itnieir  cutabliibed.  he  bcinj;  at  tbe  uimctimc  ruler  and  aubiecl.  Thia, 
an  will  l>«  reudily  seea.  n  more  tbao  socIaliMie  Idealism;  it  U  the 
anarchistic  ideal  of  *ociely. 

Will  the  socialistic  ident  ever  become  a  reality?  Mr.  I'onrniire  lie- 
licY'CB  in  It.  The  first  thi»K.  then.  i»  to  have  mankiod  undemand  this 
ideal,  to  hare  a  clear  ima^c  of  it  in  its  mind,  M  that  it  mav  Iram  to 
live  np  to  it.  A.  SCHINZ. 

Le  Suitide.     By  Gmil£  DukChkim.     Felix  Alcnn.  Pnblisllef.  1897. 

This  recent  I'rcnch  work  on  suicide.  Iboufib  uuured  by  provincioJ- 
iam  Rud  prejudice  atforda  tome  views  that  ire  o(  real  value. 

The  autbOT  is  s  profenor  of  Sociology  at  a  provincial  UiiiTersitv  nad 
baa  evidently  «een  very  little  literature  of  recent  date  on  the  ludjcet, 
for  hi«  lateal  utatiMic*  arc  moMly  thote  of  1870  to  1875  and  are  latxely 
quoted  from  Morsclli'ft  "  Suicide,"   published  iu  18S)  in  tbe  Interiia-         h 
tlonal  Scientific  Scries.  ^^| 

A  more  recent  work.  "  Suicide  and  tutinnli^,"  by  Dr.  S.  A.  K.  Strs-  ^^H 
han,  |iubli»hed  by  Swan,  Soaueuscbon  ji;  Cu..ia  1894.  in  the  satBCseries 
with  Gronlnnd'i  "Co-operative  Commonwealth,"  the  Social  Science 
Scries  has  italistics  (or  iSSo  and  in  dome  caKa  tor  1S90L  Dnrcbeim 
Kbow«  prejudice  iu  ar^iiiujt;  thai  Catbolicistn  is  leM  favorable  to  tntan* 
ity  tliau  Protestantism,  founding  bis  vicwomtatisticsofCathoIiccoun- 
tries,  liiougb  ou  his  own  ligures  suicides  arc  Only  bal(  as  (icijuent  in 
Kutiland  an  iu  Austria.  Later  figures  give  England  74  suicides  p«r 
million  inhabitnnls,  and  Austria  144. 

The  real  fact,  which  uoae  o(  these  wiilcrs  seem  to  have  touched,  is 
thai  liuicide  is  most  prevaleut  in  rationalistic,  inteuipi^Titte  countries. 

Thi-  real  advance  o(  the  French  work  on  in  prcdeccssoni  is  in  the 
tKitallelisni  traced  between  snicldc  aud  alcoholism  (distilled  ItqnoD}. 
The  .Scandinavian  temperance  movement  may  dimiuith  suicide  in  th« 
neni  future, 

A  remedy  is  also  presented,  tbonicb  it  is  only  mentioned  as  a  punish- 
tnent. 

It  i<i  taken  from  the  New  Voik  Tcnal  Code  of  tSSi.  whicli  punishes 
alteumtcd  suicide  with  impriiontneni  not  to  exceed  two^enrs.  or  fine 
Of  liotli.  Slrahon  and  also  Dnrcbeim  show  tliat  suicide  :s  no  real  slftn 
of  insanilT.  H,  L,  HvERBTT 

La  litligion  el  let  Seievees  <te  ia  Nalnre,  par  P.  Bkttiix.  Ccntvo. 
1898.  pp.396- 
Tbe  anthOT  first  discusses  progress  and  actual  evolution,  then  the 
relations  between  Christianity  and  sctencc,  and  finally  character i(c« 
and  poiuts  ont  the  dangers  of^  maiertalism.  Religion  is  not  knowl- 
edge, but  life :  and  many  of  its  pottnlales  could  be  (ounded  on  science, 
to  which,  however,  some  are  opposed.  Tlie  physical  is  for  the  sake 
of  the  moral  world.  For  tlie  Chrislisn  there  are  three  rcvelittious: 
eon  science,  nature,  Scripture.  It  i*  suggestive  that  ij.ooo  copies  of 
this  work  bave  I>een  sold. 
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Rtlieiom  miosof^ie  au/ rsychologUiker  und  GetdiichtStclttr  Gmtid- 
lage,  von  AuoiiKT  SAiiATn:R.  Ktciburg,  1S9S.  pp.  3^6. 
Sabnticr'x  religious  philofiO|>by  rcsti  upon  psjcbological  and  hi*- 
torkal  firoumls.  •D<1  i«  here  authunUtircly  tnnjilaled  into  Gciman, 
First  tbc  psjcbol osteal  origin  anil  onlurcof  iclii^oti  arc  coiisltlcrcd. 
Then  follow  religion  and  rcvclaliou,  miracle  auil  iospirotion.  tbe 
relijf^ious  ilcvclupment  of  man.  Tbe  second  part  dtMua*cs  Chri«- 
tiaoity,  beginiiiog  witli  Ilebraitm  aud  tbeorit[tno(  ihe  Goapelt:  tliea 
discusses  the  essence  of  ChrUlianity  aud  lc»  liistuHcal  form*.  The 
third  part  treats  of  (lo^-ma,  wbat  it  is,  its  hiilorical  life  nud  devclop- 
mciil,  the  science  of  dogina  aud  the  criticnl  theory  of  tclii;touA 
kaon  ledge. 

Ctntral  Introduction  to  Ike  Study  0/  IMy  Scriptnrt.  by  CiijIRLSS 
Aucti;sTt;a  Bricc.x.     Chan.  Scnbner's  Sons,  New  York,  iSw.     up. 

This  la  a  verv  greatly  enlarged  tenth  edition  of  tbe  atithor's  Biblical 
Slad^,  18B8,  wliich  bat  been  rcvincd  yearly  (or  ll(tG«B  y«an  In  con- 
iie«tioa  TCitti  text-book  work  aud  la  now,  oa  tbe  twenty-fifth  anniver- 
•ary  of  the  anibor'«  proteuoralc,  dedicated  to  tbe  undents  and  alumni 
of  tbe  UuioD  Theological  Seminary.  The  author'*  aim  baa  been  to 
take  a  Tcry  couipichcnsive  and  Hyotematic,  but  ooinevrhnl  nuperGcial 
Ticw  of  the  rery  many  special  topics  involved.  Vctr  much  of  it 
deals  with  wbitt  may  he  called  externals,  sucb  as  tit'let,  name*  of 
aatbots.  datet,  etc.,  and  thune  tibu  look  for  much  information  uu  any 
of  tbe  apedal  topics  will  be  disappointed.  Even  sncb  topics  n»  the 
^ueral  teacbingi  of  Kitchl  or  Kothc,  Vatkc.  Bour,  or  crcn  ju»l  what 
the  bigber  critici*m  holit*.  arc  tieaicd  ao  tncideuially  us  to  ^ive 
almost  DO  real  information.  We  distinctly  question  the  pedagogic 
method  of  aucb  instructioD,  end  think  n  ttne  introduction  should 
give  far  more  prominence  to  the  ideuof  the  different  authors,  and 
that,  for  instance,  Paulsen,  in  bis  Introduction  to  Pbilo«ophy,  solves 
this  problem  far  better. 

Die  GItiehnisreden  Jtju,  to«  D.  Adoip  Julicber.  Frcihnrg.  1899. 
pp.  fi43- 
Tbe  author  is  one  of  the  younger  rcpreientativea  of  tbe  new  th«- 
ologj  and  it  is  this  hook  uiion  which  his  reputation  largely  tests. 
Tile  present  volume  is  devoted  to  tbirtr-lhrec  parable*,  likenesses,  and 
llludlrstionti  nurd  hy  Je^us ;  and  this  nffortlt  llic  author  an  opportuiiily 
of  not  only  ilisptiiyiii^  his  very  wide  range  of  textual  knowledge,  hut 
also  of  illustratin)!  in  the  most  elective  way  tbe  leading  tenets  of 
liberal  or  hi^jher  criticism,  which  he  represent*. 

Thf  Evolution  of  Chriitiamty.  by  Ramsden  B.vlufoiitr.  London, 
1898.  pp.  tot. 
Tbe  true  view  of  the  Scriptures  and  the  forces  that  made  it  arc  first 
chBracletixcd  from  tbe  inside.  The  hc^nnnings  of  Christianity,  which 
depend  upon  the  question  whether  Jesus  was  divine  or  lluioaD,  and 
tbe  doctrine  of  the  atonement  follow.  The  oruanirAtiou  and  doctrine 
of  the  church,  the  niediieval  renwitkeninc  and  the  dclinitioa  of  true 
religion  arc  the  other  topics.  The  author's  standpoint  is  distinctly 
liberal  and  ethical,  and  hit  creed  is  the  Palherhood  of  Cod  aud  tb« 
Krothcrbood  of  Man. 

Etitiea  aud  Revdation,  by  llnxitY  S.  Nasii.    The  Maciatllaii  Co., 
New  York,  1899.     pp.  377. 
The  writer  discusses  the  relatiooa  between  ethics  and  religion,  tbe 
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■piritiMl  •lEniltcancc  of  the  frc«  state,  compaTative  relMon  *ad  tli« 
pTJadpIc  of  indlvidtulitir.  (be  cbarcb'a  couceplioii  of  revelation, 
nrophnjr  and  taiitonr,  ClirUt  and  lb«  CTcattTC  good.  Tbetr  aim,  con- 
loim.-iblj  lo  tbc  will  o(  tlic  (oimdcr  ot  the  Boblco  Iccluteabip.  is  to 
»hnw  "  tbitt  the  Bible  marks  out  the  road  alonK  nhicb  canscicnce 
mast  trarel  if  it  would  ucat  our  life  on  e«rtli  with  abiding  scrioa»- 
new."'  The  writer  ti  a  profeaaor  in  the  Epiuropal  Theological  School 
at  Cambridge,  and  the  author  of  Genesis  of  the  Social  Conscience. 

A  Mwnitat  of  Palralagy,  by  WALUkCK  V.  Stkakxs.    CharlM  Scrib* 
ner's  Sons,  New  York,  1899.     pp.  176, 

Thin  it  n  conciic  socoont  of  ifae  chief  persona,  seen,  ordem,  etc.,  in 
Chri^tiau  hiwory  from  the  first  centuiv  to  the  Kcfoimalion,  with 
select  biographical  rcfeicuces.  An  infofdcil  niap  aud  chart  with  mv- 
«rml  Ubtes  add  greatly  lo  the  Talue  of  the  work,  which  is  almost  •• 
COBcfac  as  a  dlcitonary. 

Est*iy  OH  the  Battt  oftkt  MyUic  KnotsMge,  by  E.  RScAjaC  Charles 
Scrlbuer'a  Sous.  New  York,  i&99-    pp.  287. 

The  writer  £rst  diacnsics  the  rarioas  altitudea  of  the  Biiiid  towards 
the  abaolutc,  cmptrictsni.  criticism,  etc..  then  the  mystic  conscioaa- 
DCM  which  knows  ('Oil  Ihroiigb  the  heart  is  cbaractcriicd,  together 
with  the  symbols  expreuing  sui^h  hnowlcdge.  Mystic  esoiericisni  it 
simply  the  imcosified  slate  of  roiiscioutiieiMi  we  know  as  inspiration. 
Mystic  iutuitloQ  reveals  Irccdoin  and  God.  but  is  always  in  part 
ineociniuaicable.  The  mystic  cilv  is  the  charnclctinatiou  of  an  ideal 
State  in  which  the  heart  and  not  the  bead  sball  dominate. 

Die  FandioHulSraHgtt  dti  Grouhtmei,  tod  Aijikkt  Adaukikwiqc. 
Hanover,  1898.  pp.  241. 
This  concise  aiid  conipTehcnsivc  study,  after  a  general  accoant  of 
physiology,  psvcholotfr,  histology  and  symptom*,  takes  up  lir*t  the 
mechanicjil  niiil  then  tue  functional  disetJics  of  the  cortex,  the  Utter 
including  all  the  anomalloa  of  sleep  and  dream ;  and  thirdly  attmulos 
and  lammg  are  diacnsoed.  The  second  part  i*  devoted  to  a  snmuutry 
of  what  is  known  concerning  cortical  area*  and  localiuilon :  and  tbe 
third  treats  of  the  Rubstanccof  tbe  bemiapheres,  cell*,  fibres,  etc. 
Tliree  intcrestiug  colored  charts  are  appended. 

frrer^MMg  und  Entufidclutig,  von  Max  KAgitowm.  M.  Ferlea, 
Wicn,  1899.  pp.  391. 
Of  the  flftv  chapters  that  compose  this  volume,  which  although 
finished  in  1^7  i>  now  printed  witn  a  little  change,  the  most  impor- 
tant are — the  origin  of  life;  the  primeval  cell  and  nucleus:  AHim- 
ilsiivc  continuity;  changes  by  tnecbanical  ioflocaccs:  correlation 
between  blood  Tcsiels  and  bones:  changes  by  nervous  stitnulstioii; 
iadiridual  adsptation:  the  impotence  of  natural  selection;  sexual 
selection;  the  inheritance  of  acigaired  character;  innate  nelTo 
mechanism;  amphitnixis;  Lcmarck  and  Darwin;  germinal  telecttoo; 
social  instincts. 


Enayi  in  Piyckital    Rtsearch.  by  Mi»s    X.  (A.    Goodrich-Pr««r), 
George  Kcdway,  I.oudon,  1899.     pp.  ^30. 
These  papers,  collected  from  various  pcriodlcali,  discuss 
house*,  crystal  goziajc.  the  divining  rod,  hypnotism,  obicssion.  I>aye: 
healing  and  Saint  Colunibs.     They  are  written  in  a  lively  aiul   lal 
esting  style  and  from  a  sympathetic  siandpoiui. 
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Arhffitei  atis  dem   Getammlgebiet  der  Piychialrie  Mftd  Neurofiatk- 

o(ogit,  van  R.  v  KKAPrT'EuiMA.    J.  A.  Bartb,  I^ptlg,  1897-1899. 

pp.  «>7. 

Tbcfte  four  volninci  in  one  comprise  •oiii«  score  ood  n  half  o(  mU- 

ccllaneoiK  papers  publUUed  by  the  author  iu  varioiui  JoariiBli  betwe«a 

1B78  knd  1898.    The  topics  most  fully  tr«ulc<l  nre — transftonr  ins»iiit]r 

on  a  nenraatheaic  basis:  the  imitation  of  OTganic  nerroni  d)*eue«  in 

hysteria;  cloudcil  and  Hicamj  slalea;  imperative  idCBa,  aexual  psycho 

Ruti  neiiropsthyi  the  tatter  cotuprising  over  100  pa£«a  of  new  matter. 

Lthrhueh  dtr  PiyAopalhologiuken  Ualermfiungi-MflSoden.vtia  R. 
SoMMER.  Berlin  a.  Wien.  1899.  pp.  399. 
This  Taluab!e  work  compriscR  an  introduction  on  methods  in  Mien- 
tt£c  pflT  Clio  pathology  and  four  parts:  ;i)  optica],  (>)  moto-graphic 
nicthocls  on  kne«,  pupil,  band*,  etc..  {3)  acaaslic,  and  (4}  on  psychic 
alalcs  and  conditionii.  includiog  memory,  nnmber  work,  asjoctatian 
and  time.    Ther«  are  in  all  8j  ctirvea  and  figures. 

La  DistolulioH  OppoUt  a  revolution  daiu  Us  Seirnrft  Phy$igiies  rt 
Monlt-i.  par  AXDRft  LalaN'DB.  F.  Alcan,  Paris.  1899.  pp.  49J, 
After  one  chapter  each  upon  meclianical.  phTsiolosical.  ami  psycho- 
logical diSKOlnlion,  the  author  dj*ciuse«  social  diMolalion  and  its 
conseauences  ill  law.  The  latter  is  brought  about  by  excessive  divi- 
sion of  labor,  assimitalioo  of  sciei,  the  diHolulion  of  fnniity  and  of 
ethnic  groups. 

f  InslabilUt  MtnlaU.  par  G.  L.  Dl'PKaT.  P.  Alcan,  Paria,  1899.  PP- 
310. 
We  have  here  an  essay  on  the  data  of  psychopalhology.  All  mental 
funcliou*  arc  cbaractcrizcd  by  iDStabimy,  pcriranality  no  less  than 
others,  and  njorhid  Dtaliilily  is  especially  seen  in  sex  function  and  age. 
The  practical  conclusion  is  an  account  of  what  the  author  calls  mental 
thcrapeutica  and  preventative  pedagogy.  The  writer's  standpoint  is 
purely  psycboIoKlcal  and  is  largely  based  upon  the  dUlioction  between 
psychic  continuity  and  discontinuity.  Philosopher*  should  not  give 
over  to  doctor*  the  busineu  of  curing  mental  diMoscs,  but  should 
tbemaelves  study  the  pedagogy  of  firmness  and  coherence  o(  will  and 
character. 

Primer  oj  Piyehohgy  and  Menial  Ditease,  C.  B.  Bcrk.  M.  D.    F,  A. 
D«Tis  Co.,  Philadelphia.  New  York.  Chicago,  189S.     pp.  116. 
This  little  tuonnal  is  designed  for  use  in  training  schools  (oi  attctid- 
acts  and  nurses,    It  is  an  eittiemely  elementary  primer  In  psychology, 
morbid  and  especially  uoimal. 

Piyckialrie  und Se/horge,  von  A.  Rombr.    Berlin,  1899.    pp.  343. 

Dr.  Rdmer  presents  here  a  Kuide  for  the  lecognilion  and  avoidauce 
of  tlie  nervous  evils  of  our  time.  The  psychoses  he  treats  arr  Kroutied 
nuilei  the  three  heads  ol  organic,  idiojxilliic.nml  constitutional.  Very 
interesting  is  his  discussion  of  trumuory  losses  of  rciponsibility  a* 
COD truted  with  permanent  lost.  The  last  part  of  the  hook  i«  devoted 
to  a  discussion  ol  the  assumption  uud  conscf^uenccs  of  his  doctrine 
and  of  answering  four  objections  to  it.  Tbat  it  exhausts  the  body  at 
the  expense  of  lae  mind,  that  it  denies  freedom,  that  il  reduces  the 
iroilb  of  personality,  and  is  unbiblical.  The  conclusion  of  the  work 
diacnssc*  the  personality  of  tlie  shepard  of  souls  among  the  insane. 
and  he  pleads  (or  the  institution  of  such  a  special  office  as  practica- 
ble and  necessary. 
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ffilj  Animals  f  havt  Known,  ^j  Ehnkst  R.  Troupson.     Ch«r1«i~ 
Ecribucr'»  Sdii»,  New  York,  1899.     pp.  358. 
ThU  U  »  TOlumc  of  stories  about  wolvi-a,  crows,  rnbbiti.  iloKs.  fosc*, 
mittniiK*.  panri<!j[eE,  wiih  copious  bdJ  oilier  ar(»t>c   lllutt rations, 
uid  wrtucn  in  a  cbarinlugMylc,  wIiMhcbAractcriiCHtlii!) clever  author 
ortiit. 

Tht  Brail  Ufaehiue.  Hi  Potv^  and  Wtakiifis.  bjr  Albert  Wilson. 
J.  and  A.  Chntcbill,  London.  1S99.  pp.  151. 
This  in  one  of  those  l>ook*  jii  which  ■  nutu  evitlently  of  yc«r«  nnd 
exp«ri«acc  has  uiidcTtakeil  to  put  rfowa  his  gtaeral  view  ol  life.  He 
tiappcDi  to  be  ^  iloctot,  and  holds  that  prosperitv  in  thU  n'orld  and 
perliap*  i«Ivnlioii  in  the  next  deiwuilH  upon  the  ^c«lth  o(  the  brMn 
cell.  Ileucc,  toi;ethcr  with  a  dtscniisioii  of  crauialoervM.automatiums, 
speech,  etc.,  uiarriiKi^,  reliKion,  ctime,  alcohol,  snssestion,  education, 
and  many  other  lopici  are  di^cusied.  The  latter  part  of  the  booh 
contains  ihirty-fteven  ntlicr  rude  cuts  of  earions  object*  illuurating 
hi*  aubject. 

GtiAiehli  da  Lektmmaf'HetUmHi  und  det  HypnoU%mtu,  von  B.  R. 

PaOI,  SCHNOHbHB.      Leipiig.  1S99. 
In  the  five  licrcinng.  ending  wilh  page  1S8,  that  hare  M  far  appeAred, 
the  author  has  brought  hit  hi»toty  down  iuto  the  time  ol  alesmer. 
tito  work  ahoundtt  in  various  illustintioiu  and  picture*  of  pcomincnt 
representative*  lu  tile  field*  treated. 

HyfMlisoi  and  Us  AppticalioH  to  PracHcal  MediciHt,  byOrroGlORrt 

WeTTKUTkano.    G.  p.  Putnain'G  Son»,  New  York  aad  Loodoa. 

1897.     pp.  166. 

Dt.  Petersen  bn4  rendered  a  very  valuable  iicrviec  to  both  paycbol- 

ORy  and  medicine  by  tranRlntiu);  the  VHlitible  coatriliutioti  of  Dr. 

Welterstrao'l  oti  this  iniporlant  subject.     The  very  re tiiark able  elites 

and   ameliaralious  of  stutlcrinj;,   hysteria,   chorea,   light   ptycha*e». 

Iniouinia,  neuralgia.  «pii»niodlc  moveitiem*.  sloohollsni,  iDcoaiiaeuce, 

rir..  by  this  author's  method  of  prolonged  and  artificial   bypoolic 

•leop,  constitute  not  only  a  cootribolion  to  taodeni  medical  nicthoda 

but  also  to  psychology. 

TitvHietA  Ctnlury  Masie.  by  Nxvii.  Uonrok  HorKixs.  Nc«  Votk 
and  London,  1898.  pp.  160. 
Tbl*  book  deals  largely  with  the  cooitruction  of  the  newest  mafpcAl 
■  piHtraiu*  In  which  mechanical,  elecirknl  and  other  experiences  are 
involved.  The  magician's  stHge  and  table*  are  flr*t  dcaeribed.  then 
Ave  ucv  and  rather  choice  bits  of  mechanical  magic.  Chemical  and 
•lectrlcst  magic  follow.     In  all  there  are  ju«t  too  iTlustratioim. 

Stjruitlismus  und  Aeliologie,  tou  G,  Hkhmax.  Leipiig,  1S99,  pp. 
116. 
ThU  i*  the  first  part  of  the  firat  volume  of  a  natural  htilory  of  love 
dMl][ned  a*  a  contribution  to  sexual  physiology.  The  author  >Iyl«* 
binitelf  profeaaor.  and  hi*  caption*  are  energetic*  aud  polarity, 
■itguii*.  contrectation  and  dcttimcecccice,  living  •labstance.  pbyaio- 
rratic  and  piychocratic  procreation.  These,  perhaps,  give  lufficient 
Inttmntion  of  the  uiy*tic  character  of  this  n-ork,  which  U  tievertheles« 
Wwd  to  a  great  extent  upon  a  study  of  recent  morbid  and 
{•hjtlology. 
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Pifthologie  CompaHe  de  I'komme  et  dt  /«  /emtiu.  par  C.  RSMOOK. 
Purl*,  1898.  pp.  576. 
1b  the  first  port  the  author  diwutMS  maMulltic  and  (cmloiac  pRj- 
chotogT  in  (tcnrrnl.  wiih  *c«ttons  on  eKoUm,  envj,  nngct,  doubt.  pM- 
•irnlam.  inoilmy.  cbii«lity,  etc.;  in  the  Mcond  part,  the  relation*  of 
the  lexes  are  treated,  morbid  and  normal-,  and  in  (he  third,  the  stms- 
kIc  and  rlvalrv  between  the  two  reiullinK  in  tbe  suptcmacf  of  man; 
in  the  Iam.  tli*'  cflort  to  etjnallx*  the  Ii£erty  anil  opportumiy  and  to 
lay  down  laws  for  each. 

Tite  Lail  /.tut;  Our  Presttl  Knowledj;/  0/  tkr  Dtictnl  of  Man,  by 
BKN&THAKCxai..  London.  1898.  pp.  136. 
The  attihof  here  altentpia  to  return^  hin  more  comprehensive,  sya- 
Umalic  phylo^eiiy  and  pr«aeat  a  coiici*e  uiettire  of  oui  prcccnt 
knowledftcof  the  descent  of  man.  The  eviclence  (loni  comparative 
aoatotiiy.  paleontology,  etc.,  1»  iirai  stnted.  and  ibeo  the  Tarious 
aUKn  from  worms  up.  twunly-stx  in  number,  are  brlelly  chunctcriicd 
■BQ  two  new  illmlrattvc  charts  arc  printed.  The  second  (Mrt  of  the 
book.  beKiiinini;  with  Mite  80.  is  devoted  to  ahoTt  biographK  sketches 
of  fn*l  biologists,  and  to  notes  on  the  theory  of  cdta,  lactora  of  evo- 
Intton  and  KeolOKic  lime. 

A  SyiUm  0/  ElMia.  by  Pxirdrich  PAtii.SBN.  .Charles  Scriboer's 
Sons.  New  York,  1899,  pp.  7J3. 
While  le*a  coQCTCie  nnd  empirical  tlian  Sunderland's,  the  present 
treatise  is  far  more  so  than  we  should  expect  from  the  author.  Five 
chapter*  outline  the  history  ol  moral  philoiopbv.  nine  its  bassi  con- 
cepts, sod  nine  more  tbe  doctrines  of  virtues  and  duties.  Sub  heads 
abvund  in  practicul  themes  like  drankenneas,  clothing,  poverty  and 
wealth,  modesty,  suicide,  Icniperancc.  justice,  effects  of  welfare  on 
chsraclci,  nihilism,  egoitm,  Tclattons  hetirecn  science  and  religion, 
■mmortalitT.  freedom,  compassion,  tove  of  borne,  country,  gratitude, 
lyiuK.  nnd  Raltery. 

L'Auiomatisme  rxyeiofojrilif,  par  PiiKXX  Jarht.  I'.  Mean,  Peris, 
1899.  pp.49*. 
This  new  and  enlnr){eil  edition  of  thin  importsnl  work  dictinEnishes 
first  between  total  and  partinl  aulomntivms.  I'ndet  the  Gt*l  head, 
eatalemy,  somnambulism  and  sugKe!<tioii  arc  discussed.  I'nder  tbe 
aeeonJ,  subsconscions  activities,  anesthesias,  and  paychic  djssg- 
gregation. 

/.*  Pi}tliologit  Natureltf.  par  W,  Nicati.    Paris,  1898.    pp.  413. 

M.  Nicali  is  bitterly  opposed  to  current  psychology  hecaoae  ot  its 
implications  of  aupcrnnturalism  and  re^rds  it  as  essentially  a  phy- 
axal  science  tributnrv  to  others  nnd  divided  into  two  i^eneral  pans — 
one  dcaliiii;  with  individusN  and  tlie  other  with  society.  Just  ns  the 
parts  of  the  individual  arc  related  to  each  other,  so  indivtduaU  arc 
related  10  society,  and  the  present  work  t*  preliminary  to  a  larger 
general  and  social  psychology.  The  present  work  treats  solely  of 
colors  and  is  devoted  to  dieeui^ions  of  tneir  scales.  Ihe  mecbanUni  of 
color  in  the  senses  and  nervous ccDters.  it*  eradat ions'  and  tbe  second 
part  treats  of  iudividuul  psycbolocy,  regarding  tiidividuality  OS  a  com- 
mon attribute  of  forces  ns  affirmed  in  tbe  distinctioii  between  sonl  and 
body,  and  as  culminstitsij  in  determinations  of  the  intensity  of  psychic 
and  nervons  force  shown  in  electricity,  cellular  tropianu  and  more- 
mesl.  ttencrnl  (ennibility.  etc.  The  ciinpler  on  emotions  makes  it  a 
hasisof  sensation,  memory,  knowledge,  etc.    Intelligence  Us  mechan- 
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iAm,  hdiI  inruiliiiientiirr  (ormsttflM&iTi  viscera  ami  vAM-motar  ganglia 
oa  well  am  III  Ibc  b^snl  }(niiKl>B  of  tbt  britiD.  whicfa  he  thinks  the  cerc- 
IxbI  Milt  «(  iiisiiiict:  whlli:  liijijlirr  ![itcIli)(eiiCT  i*  manijestcil  in  tta* 
bmiii,  Pijchic  batnionic!!  are  ctasailieil  att  intensity.  9pac«  and  tlaK. 
And  nrc  gioupcil  in  lympbaniet  not  without  analoKtes  to  mtuic.  In 
gCDCtnl,  uiii'iue  and  •tiiiiulntinj;  aa  in  the  atithoi'8  ■taiidnoint,  ortKinal 
m  anr  his  mau)'  ilhiittatlonl,  il  mast  be  panted  that  he  has  nnder- 
tnken  a  work  which  in  the  preneat  conditions  of  our  knovledgc  ma*l 
for  n  long  titiic,  to  wjr  the  ImM,  remain  ineomplctc  and  untaila- 
factory. 

L'Avenir  df  la  nilosophif,  [lar  Hknki  Bsrs.  Paris.  1S99.  pp.  31 1. 
Profeaiar  Berr  attempt!  bete  to  iikcich  the  tyiithesii  of  knowledges 
founded  upon  hiiilor]'.  Kii^t  a  brief  fketch  of  philo«opliy  alnce  Dca- 
CBTtes  ia  presented  as  a  ba«ii  of  critical,  positive  and  ethical  coiicla- 
■iona.  rbiloiophy  ii  10  Iranifann  its  me  In  physical  into  (cicntific 
pTObleiDK,  and  to  effect  a  great  nyntheai*  not  only  of  knoitledKe  but  of 
life  and  religion,  which  ia  to  aHect  man  and  society  in  the  profoundcat 
and  moat  bcoeliccat  way. 

Piyekologie  ah  Hr/aMningtxittrnuka/t  von  Haks  Cokmkuus.  L«ip- 
»'K.  'S97.  pp.  445. 
The  problem  here  attacked  14  the  epiatemological  ba«lsof  paycholo- 
gy,  which  he  would  baac  on  purely  empirical  10  the  cicluaion  of  all 
metaphysical  conceptions,  Tlie  content*  of  conncio»»ncss.  memory, 
rvcOKDJtion,  aatociation,  abstraction,  speech,  definition,  and  f«cllng 
■re  the  elementary  facts.  On  their  ba«cs  arc  discussed  unity  and  ex- 
pectation, subject  and  object,  the  unity  of  pcrtonality.  The  third 
chapter  attempts  psychic  analysis  of  the  unnotice<l  contents  of  ctAi- 
sciouincss;  and  in  snbscquent  chapters  sensation,  memory  and  fancy, 
the  objective  world,  truth  and  error,  feeling  and  will,  arc  tr«at«). 

Die  SetUnthtorit,  von  1'.  HANSPAtn,.     Hcrlin.  1899.     pp.  *9i. 
The  lawR  of  uatural  egoism  and  adaptulion,  together  with  the  pedl- 

free  of  the  human  spitil.  miKhl  have  been  the  title  of  this  book, 
n  one  chapter  the  iunnciicc  of  Bpeerli  npon  the  brain,  in  others  the 
cStcla  of  awoclation,  the  relutions  of  egoism  to  society,  the  instiffi- 
ciencjr  of  Darwinism,  the  justification  of  punishment  by  the  State, 
are  discussed.  From  theiie  standpoints  the  author  attempts  to  shotr 
that  the  wtul  i*  as  old  as  the  Irady  and  begins  with  the  jiiiineval  celt, 
that  it  has  persisted  in  n  chain  of  continuous  development  for  mil- 
lions of  years,  and  will  perhapi  develop  into  unknown  foms  millions 
of  rears  hence;  for  life,  egoism,  will  and  understanding  are  all  one 
■ml  the  same  thing,  whether  in  plant,  animal  or  man. 

Sy lUrH  drr  Pkiiosophie,  voa  JOSRI'  Mullkr.  Malm,  1898-  pp.  y}i. 
The  (mJt  of  twenty  years  of  philosophical  study  It  here  presented 
in  condensed  form  in  the  ticllcf  that  it  fills  a  f*"?-  Philosophy  now 
i»  less  in  need  of  originality  than  of  accuracy.  The  cenict  of  the 
■utbor'a  view  is  hi«  theory  of  consciousness.  The  book  (alls  into 
three  geaer«l  diviaioni:  (i)  etiistcmology,  logic  and  luetapbysica; 
(3)  payctiology;  (3}  ethics,  with  an  appendix  on  the  philoMphyof 
religion. 

Dtr  WUU  and  dif  Frfiheit,  ii*  der  neuern  miotofiAU,  von  HAS 
Kuxc    Freiburg  im  Brci»^n,  18^.    pp.  40. 
This  physiological  study  is  divided  into  two  parts— pre-Kant fan 
and   post-Knntiun.     Under  the  first,  Descartes,  Spinoia,  Leibnii  and 
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-       3B_^>r^«»« ''^'°"**P^*'*  ^<*  dtocuued;    uadcr  th«  Utt«r,  I'ichte, 

La  Nouvfite  MonadologU,  par  Cii.  Rxkouvixh  et  I..  pRAT.  Paria, 
1899.  pp.  S46. 
A  careful  diaractericadoD  of  the  noniail  is  (iistgivcD  from  rarioun 
•tandnoinU  in  all  iti  ordcra  and  relations.  The  compotlliou  of 
monads  follows  and  Iliere  are  chaptcin  rach  on  passion,  will.  Hocict]r, 
and  juiticc.  As  an  ordcily  digest  of  l/cibnii'  work,  it  is  (Lc  most 
co-orilliiated  and  itystcnintk  wr«'  liiive  ever  had. 

Etprils  l.ogiques  el  Esprils  f-'aux.  par  Vu.  Pavlhan.  V.  Alcan, 
Pari*,  ift>}6,  pp,  J63. 
The  most  itnportanl  part  of  this  perliaps  too  neglected  book  is  the 
ctiBTsclcrixalioa  of  logical  type*.  The  equtlibraiors,  tbc  leasoncis, 
Ilie  outrancert.  the  pugnacious  t^pe.  the  coutrastoni,  the  sMOcUtors 
by  contiguity  and  hy  resemblance.  Tbc  false  or  illogical  minds  are 
those  chnrarierUed  by  predominance  ol  directive  idea*  or  of  insuf- 
ficteiicy  of  [bem,  ol  abnormal  phenomena,  tile  scutiineutaliMa,  the 
detailers,  the  frivolous  aud  the  puerile. 

PiychotoeU  der  yerSntteningsauffaisung,  von  L.  Wiluau  Stbrs. 
BresTan,  1898.  pp.  164. 
The  sources  of  our  l[i)owled|;e  ol  •.'haoKe  arc  due  to  perecpliou,  r«- 
proilucliou  uud  comparison.  The  GneneM  of  it  is  measured  by  an 
elaborate  tecboitiue  for  each  sense.  The  ps<rcbic  excitability  for 
cltaiiMS  and  their  law  is  affected  by  fnlieue.  rapidity  •>(  motion,  iiitcn- 
•tty,  direction ',  and  under  these  captious  the  entire  discussion  o[  the 
book  falls.  It  is  illnsttated  bj- various  tables  with  curves  and  some 
apparatus. 

ft.  RolAe'f  Spetilalivet  System,  vou  H.J.  Holtieuanm.    I'relbnrK  !. 
B.  1899.     pp.  169. 

It  is  one  of  the  notewonby  Bi^na  o(  our  time  that  Richard  Rothe's 
opinions  should  now  attract  so  much  attention  in  theolojcical  circles. 
No  doubt  he  deserves  a  place  next  to  Scb Icier luacltcr'i  an  oiii-  of  the 
most  original  rcli|;i»u»  thinkers  of  modern  times,  and  it  is  therefore 
a  very  opportune  piece  of  work  to  digest  his  views  in  a  compendious 
form.  First  his  speculative  principles  are  treated,  tbeu  his  i^ncral 
view  of  God.  the  world  ami  man,  next  bis  principles  of  clbtcs.  in- 
dividual, piety  and  love,  then  bis  doctrines  of  sin  and  atonement, 
virtue,  duty.  State,  cbnrcb  and  the  final  close  of  all  thin);s.  Prom 
•upernelal  i;1hiic«s  through  a  few  chapters  we  think  this  work  is  well 
and  conscientiously  dune. 

Critiriologie  Ciniralt.  par  D.  Mkrcikr.    P.  Alcan,  Pari*,  1899.    pp. 

Tbc  general  theory  of  certitude  ia  here  treated  In  its  ortEiu  in  the 
diflerent  (ieldi  of  ontaloey  and  logic  in  itn  relsiions  to  doobt.  scepti- 
cism and  ilogmatism,  and  especially  with  reference  to  the  phllosopnlc 
theories  of  the  criterion  of  knowledge.  The  dlHcrcnl  forms  »(  criti- 
cism and  the  problem  of  obfcctlrc  reality  conclude  the  book. 

Journal  of  the  Anikropologicat  IhsHIuU  0/  Crrat  BritaiaanJ  Ireland. 
London.  I'chiuary  and  May.  tS99. 
The  long  articles  in  this  first  number  of  a  new  scriea  are  on  The 
Hill  Tribes  of  Central  India;  Cave*.  Shell  MoundaaadStonnla  Soutll 
Africa;  Tutemiam;  and  the  Presidential  Addres*.  Jaunary,  1800.  by 
F.  W.  Rudler. 
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NoHvtIlei  Ei^mitsti  <if  PkUosofhif  Crifi^ue.  p«r  A.  Srta.  P.  Alesn, 
Vai\».  1S99.  pp.  146. 
Abrifl  life  of  the  author  Sit*  the  firtl  l««til]r-«cvctt  ti*!!*^'  Thr 
topics  dJKuucd  arc :  The  Nature  ol  Comman  Sense ;  The  Role  of 
Ideatiini :  Force,  Clis age,  Orrlci.  fioality  and  ETotulion  )□  Nature; 
The  Pounilation*  of  Religion  and  MoraJR;  aad  Immurtality. 

TTu  limolion  of  Jpy.  by  Grohck  Vam  Nssa  Dxarbork.  Psychologi- 
cal Review.  April.  1S99,  pp.  ;o. 
Tile  chief  concluaioo*  here  reached  arp  that  extra  rmotians  conaial 
In  outward  expansive  and  la  contraction  of  cxtciiu>T  mutcles.  to  which 
habitoal  inhibitiaa*  ol  dtriliicd  life  »upply  the  apjiarcat  deficivoey  tu 
the  ktnicstlicaic  theory  of  human  emotionii.  The  coairaction  ol  «■ 
tentor  wuaclea  ia  uofc  plcaaniil  thnn  that  of  HcxOfa. 

Die  AbUintns  der  GfiUtikranktn  mud  Hire  BeHand/nnr.  von  1IKK> 
MANN-  PviSTKH.     P.  Enke,  Stuttgart,  1899.     pp.  SS. 
Thin  ii  a  dUeuMlou  ol  ibr  ciiu*«*.  tymptoinkaail  ourcB  of  (he  per- 
■Mient  rcfaaal  of  food,  so  oIIcq  lonod  in  the  iosanc  nsylams. 

CondufI  and  Iht  tt^ealktr.  by  EowtK  G.  DBXTRR.  Pxychologkal 
Review.  May.  1899.  pp.  103. 
In  Ihia  very  interc»liii(:  itudy,  the  author  sums  uuiesults  of  liia 
own  continued  inveitiuBtioiis  upon  the  subject,  from  wlitch  be  reache* 
■  be  (ollowiiijc  coiiclusioiis :  that  meteorological  condiiioui  directly 
atlect  metabolism;  they  alto  lafluencv  ibc  rcnerve  energy  capable  ol 
beioiE  utilticd  for  prace«s«*  other  than  thoie  of  the  vital  orKaos;  they 
inflncnce  the  emotional  alate  and  the  two  lait  <tctctiiiiiic  cunduct. 
The  latter,  aud  also  death  aod  labor  of  iaiu<l  and  iMxly,  bear  very  dif- 
ferent icialiona  to  reserve  energy. 

Zur  Aiialyte  der  Vnlrruhitdsemp^HdlickkfU,  von  LiiXls  J.  kl.VRTiK 
nnd  G.  I!.  Mi^Ullkr.  J.  K.  Barth.  Leipiit{,  1899.  pp.  133. 
This  comptehniHivc  and  very  aruic  cxperimentHl  invc«ti)^tion  was 
conducted  by  aii  American  lady  in  Miillcr'a  laboratory  io  <>uttiDxcii. 
After  deKTibinK  the  methods  of  experiment,  the  second  chaplcr  dis- 
cusan  (lie  cnointous  differences  ol  the  numl>er«  obtained  in  right 
jadtfrnents;  the  third  takes  up  the  iulluciKC  of  time:  the  foDttb,  itiia- 
celfuteouR  circumataDcca  which  influence  the  diSerential  •cnaibiltty 
lavtMigUed:  and  the  fifUi  treats  of  adfac«iil  or  »tipplcBicnlary  com- 
pnriMMM. 

EimMtmng  in  die  Vtrj^teiekemde  Gehirnphyiiotogie  nnd  fergUiehende 
Piyckologie,  ron  Jacuubs  Lokb.  J.  A.  UortS,  Leipzig,  1899.  pp. 
30J, 

Tbia  intercating  comparative  study  of  brain  and  aoal  ia  conducted 
with  special  reference  to  invertebrates  and  describes  eipcrlwenttt 
upon  actinia,  ecblnoderms.  wotms,  orthopoJs  and  niullunks.  dii^nases 
the  theory  of  animal  instincts,  heredity,  the  relaiiou  between  brain 
and  soul,  and  suKgeMs  fnture  points  of  attack  for  tbcatudy  ol  the 
mtchaBics  of  brain  and  activity. 

BItmentt  0/  AIMoidal  Aetliology.  by  A.  U.  Brown.  Henry  Kiuip- 
ton,  Liondon.  1S89.     pp,S6. 

This  is  an  inirodaction  to  the  study  of  auto- intoxication  In  diseaae 
and  i*  a  popular  sumuarj'  of  a  larger  work  by  the  anthor,  and  givea 
the  views  of  Sclmi.  Liebnch  and  Oautici. 
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Pie  NtrvtftkratikhtiUn  del  PftrJti.  von  IIxrmakk  DRXLnit.    Pwiit 
0«uticke,  Lcipzi)!  uml  Wicn.  1899.    |>p.  177. 
Tbi*  tDteiutiDK  Bad  very  oTi)[iDnl  book  dtsenssea  the  »ubicc1  uudcr 
(our  Ii«ad«— disMMS  of  pcilphcriil  n»Tv*«,  of  iha  •pttiil  conl,  ol  the 
brmin  in  it*  diScrcnt  pan>,  aud  svurose*. 

Slajifs  /ram  Ihe  Piyeiiologinl  Lo^rotofy,  Directed  by  Jauks  R. 

Angkll.     UmVenilT  o(  Cbickgo  Coatrlbutiou*  to  Pfaf1o«ophy, 

Cblcago.  1899.  Vol  II.  No.  I.  pp.  613. 
Tbia  iDter«Ming  paiiiphti-t  cuntiia*  Ibr  toHowiii^  itudirs:  ODe  00 
ovcmtimation  of  T«rtkal  as  compared  witb  boruonial  linen ;  a  *lndy 
in  babit ;  tbe  re  tat  loan  between  certain  organic  proccMciaodcoiiiicloiiii. 
»••«;  batiit  and  atleutlon;  modi  Scat  loan  of  the  reUtlou*  ol  derittal 
and  optical  «pacc-.  Ibe  inlcuiit}' of  light  an  affect iiiK  visual  estimate* 
in  deptb ;  the  most  important  pnpci  being  tbc  tbiroT 

'ne  Piycholoeyof  Keaioning.  par  Alfred  Bluet.  Open  Court  I*ul>li«b- 
inK  Co.,  CbicaKO'  <899'  [>P-  I9>- 
ThiK  work  is  based  on  experi menial  rcMrntchvH  in  tivpiiotiitui.  Alter 
definiuB  pcrccptioDx  and  itna){es>  the  author  ^e*cribci  reasooiD)(  in 
pcrccptiou  sod  tbe  uiL-cbauitm  of  reasoning,  and  iniiiti  that  the  two 
are  at  root  tbe  umc.  Reasouiu);  i«  a  kind  of  supplcnieniac)' i«ok. 
tbe  MDgle  XyyK  of  all  iptclleciual  opcrationi  and  ia  an  organization  of 
imagca. 

UniveriUyof  Iowa  Studies  in  Pifthology,  Edited  by  G.  T.  W.  Patkkuc. 
1899,  Vol.  II,  pp.  163. 
To  tbi»  Interestlii):  volume  Profefi»or  Patrick  liiat»el(  vontriliules 
article*  on  The  Aualysia  of  tbe  Taste  Perception  and  Some  Peculiarj- 
Itea  of  the  Secondary  Pcnanality,  while  Dr.  Seashore  dctcrmiDca 
various  psycbuloKlc«l  atntlttica  and  ileocrihca  new  apparHtns. 

La  Prottitulion  Ctandetliite d  Parii.    Pur  Ic  DOLTKiK  O.  Cummkngk, 

rnddecio  OH  chef  du  [liHpeusaire  de  Salubril^  de  la   Prefecture  de 

Police.    Paris,  Libraire  C.  Reluwald,  Schleicher  Prtrea,  £dtteat«. 

i897-    Vol.  XI,  pp.  567- 

Tbis  is  a  solid  and  authoritative  book,  writlcii  by  one  who  has  had 

unusual  facilities  for  tbe  studv  of  its  subject,  ami  who  has  spared   110 

jMiiu*  10  attain  toacviratc  results.     M.  Commeiigc  began  coHecticie  the 

material  lor  bla  work  iu  1S87;  and  we  may  truly  Miy  thai  he  bos  done 

lor  "private"  prostitution  what  hi*  pre<leceMor,  M.Parctii-DucIuiielel, 

dill  (or  "  public." 

Tbe  chnpiers  are  entitled  :  the  cauieaof  proMitution  in  general,  uid 
of  private  proitituttoa  in  particular;  arrests,  and  their  results;  tbe 
Dtirfientairc  de  S.ilubrlt^,  and  ll*  tpccial  function  with  regard  to  un- 
registered prostitutes  \  claMlfication  and  statiiitics  of  venereal  disease ; 
the  Infirmcrie  de  Saint-Lacarc;  tbc  sources  of  supply  of  unrcgislcied 
prostitute*:  their  previous occupaiioim;  then  1i(esuf>ftei(Liciit  to  ni»ll- 
cal  trealment  anil  discharge;  regiatrntiou  and  coulrol.  The  v.-ritcr 
makea  a  strong  plea,  on  statistical  basis,  for  stAte  control  and  police 
registration.  H.  B.  T. 

Contribulo  aito  sf»dio  dell'  aulomatismo  bsicologico  /><-r  antosmg' 

gtUiOHeAt\  Dott,    C.  Antonim.    Riv.  biierim.di  Pren.    (Reggio 

in  E,).  Vol.  XXIV  (1898),  pp.  6»6-6$4. 

This  (steresting  study,  meant  to  throw  light  upon  the  medlumislM 

aad  spiritistic  phenomena,  wblcb  of  lata  have  almost  mouopolixvd 

tbe  attention  of  certain  psycbologists,  dcaU  writb  the  autosugg«ftti«c 
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pftj-clik  iintoni*tisui8  of  T.  Teresa,  a  ^ouu];  womaa  iB  yetn  of  bKC. 
wbosF  firit  bystcTical  attack  occurred  hi  1890.  brought  on  prohaElv 
by  pcr»ceul(Jr]r  idcaa,  and  who  wrolc  n  nuiiilicr  of  kttvro  in  the  name 
Of  fltbcr  Mnona.  couBciuUK  kuowk-ilfjc  of  whicti  ihc  leemi'd  uoi  to 
powtCM.  Dr.  Antonini  cousidcrs  the  canv  one  of  ificat  inipoflaocc, 
«iucc  the  pheooiiirna  arc  [cmatknblr  like  ttaofic  ol  the  ilatt  4ti(l  olbcr 
wiiterti  among  the  «a-calle<il  "uivdiunu."  The  autOiiUKKcMion  in 
bothcaacs  U  much  ihc  same  aad  to  the  pctxccutoiyilctiMainolTercMi 
may  coTTcipand  Ihc  "fnilh"  of  lUr  nidiuui*,  both  giving  a  ccrtsjit 
logic  to  Ibdr  prmluctiuus.  Alkx.  P.  CHAUagitLAIK. 

L'/slfriimo  injanlile.  Slitfio  eritito  t  eonlribula  rlinieo  dti  Dott. 
AuKBLio  Lui.  /*/</..  pp.  74S-7"i. 
Ill  thit  article  Dt.  Lui  give*  an  excellent  risumj  of  the  moat  recent 
AiKOMloos  of  infantile  hyMcria,  bcaulcH  two  ubncivalions  of  his  own 
and  biblioKiapby  of  over  50  title*.  The  f ici|ueucj'  of  bysteria  seem* 
to  be  gTeatol  bclvecu  the  eigtilh  year  and  pulicrly :  |[irU  *nSei*oine- 
whal  more  than  lioy*.  but  in  the  early  yeHrs  tUe  iliHerence  may  be  Tcry 
imatl,  the  oeiei  lieiDfjua  yet  uot  10  msricedly  divergent ;  heredity  knd 
erroifl  in  Ihc  education  of  the  child  are  important  fnclora ;  onaniam 
hai  rather  a  prciliHjiOMDg  than  *  causal  value ;  bad  nutrition  and  it» 
train,  iofeciious  diMues.  imtutiou.  etc..  play  their  sigoificaitt  r^U. 
Noteuorthy  ia  the  cAorniou*  psychic  hypericstheaia  and  cac«»tivc  im- 
praMiooabtlit^  and  irritability  of  charxcter  in  hysterical  children,  and 
tbeir  tcodvuciea  towarilii  precocious  development.  One  tntut  becarctul , 
however,  to  di>tin}(ui«b  the  aimply  nervous  from  tbc  hyaterical  and 
by  waicbint!  the  development  of  tbe  payebic  habSta  of  the  child  detect 
the  outburat  of  real  byslerla.  While  suggestiou  in  tbe  waking  aiatv 
i*  nniveraally  commcndcil,  mucli  differeucc  ol  opinion  exisia  aa  to 
bypnotic  augiccstiou  it*  a  lhcra|i«utic  iu  lolantik  hysteria,  Dr.  tiul 
holding,  with  Jofiroy.  that  the  latter  abonldonlybe  u*cd  in  ttaegiaveat 
caae*.  ll  at  all.  AbXX.  V.  CiiAMaitRi^iX. 

SwU'  Inflatnsa  J*U'  imsOHnio  spfrimenlale  ill  rieambia   mttUriate. 

^inmv6# del  Dott.   GiuuoTaruzzi.    Riv.  di  Palol.   Nenr.cMent. 

(Pircoie.)  Vol.  IV  (1899).  pp.  I-ij, 
Detailed  account,  with  many  tables  of  experiments  concerning  tbe 
eScclB  of  itiBDinuia  upon  the  orgauic  rarlaboliatn  ol  adalt  dog».  The 
general  couclnsion  t»  ihitt  "  tliGieezl«t  siiecial  mcchanlaiiii.  regulative 
of  the  mctaboltimi.  and  when  the  (unction  of  these  is  once  interrupted, 
'organic  failure'  rapidly  lupeiveuc*,  followed  by  death,"— in  the 
cat«s  under  cou»i<leratiou  death  occured  at  from  oneto^days.  It 
would  appear  that  uudcr  these  abnormal  conditious  tbe  climinatioo 
ol  N  !■  Ben»lbly  iocreaicd  only  at  a  very  advanced  period  ol  tbe  ex- 
perimnit— tile  nugmcat  coutinuiog  till  death:  tbc  H,  SO,  and  tbc 
P.  O,  present  no  consluot  characteristic  mod i&cs lions,  while  tll«  CI 
ilinlBlBhea  coiiiilantly  iu  the  last  days  before  death. 

Alkx,  V.  Chamiiieklaik. 

Rittrthe  sperimmUli  tmlt  orinne  di  ateumi  errori  delta  memffria 
del  Dott.  jAcoro  HmKi.  Afi^.,  pp.  lot-iio. 
The  cDOclunion  arrived  at  by  the  author,  wbnae  reaesicbes  are  to 
appear  in  Krae_pr1in'»  ^ffc-iV^n,  ia  that  ■'ihe  errors  of  memory  H*, 
within  certain  limits,  a  normal  iibenomeuou  in  the  proccas  of  tM  fix* 
atiOQ  of  recollection."— tbe  priaciiwl  source  of  error  being  in  th«  me- 
tioa  of  the  impteHlon*  previously  fixed. 

AuKt.  P.  Chamnshlaim. 
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